A\ 
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iiarijE-tJi ' J ijiijfijL^f^l Jjij^i^ljii^ijs ' ! 



1423/ 4/ 19 : ijujl*JI fejli 



J>3! £jjL2uJ j^-all JJj 



<Uji4 — 1 



j£a) (Jill 4jjlkall ^SjSjJI juljill Jc. Jjj pail ^AuiluiVl (JjJall jlj* CllJUJa.! dlljlaa Je JjSjill Jl JjJiJl IJA eJ^fJ 

^A & ij|UaU dljliia.VI CiV.i«-oj ^jlj^l (J^^J ' *' "*J CAJLJa jI_j/s Jc <_£jaj (jjJl OlJLiia,VI pljil J^l^l I i* (Jxujjj 

■*C "T~^J CsUjaJI lilii iai (jSLoij 4illa all CjUjxJI pl_jji i_JJjaJJ (jlljll ijJJj . aS_jajI 

A^j iJjjiJl .la. i (jS-all L?j"" v L-jL-aa. ) i_JjLaJ (jLs 4jjiijl Jc (SJ^ ls-"' . " -'I i_jjLajll ^_>"" AjjUJI Aia-jAjl (^3-Jj 

(( CBR ) LujjijftS J" 4 * 3 ^uu- liLJl jUia.1 - ^jll Jajja-aSl 4%jlaJ 4ilj£ll JJlMJ — 4jjj11 jjjUaJl £jJjll l iijJll 

(j^i 'ijLslI jIjaSI l j»^Jjl (J^J ' l£J^ l^jfi 'LojLLo . (j^aL^alo^ I j ,jCjjll (jjjil —(Jaiail Jj'^"'") (jJLuiV I jlj/i l_ljLaJj 

l_sjlaJj l ( ^J^l (j* "Laclill 3i.il]! jlj^Sl JJJSJ l f^ji! (j* Ciiajll 31flm lliiuajlj Ajjikll (JjSlI JJ^^J ' 200 # lK ''* 

4j£jaJI "Lajjlllj s AjiLojJJJjl jl_j/slj jjiil 4iajJ JJJaJ l (J t'i ulV I <LajJj (jiiojll 4-a.jJ ) l_sjLaJ (JL« L&J- 1 "' lllfijjfl 

I iulajVl ^LklaJl CAjuJ (jC-jjll jjjll ' CjlajVl pa^UIm!) LJjlaj JLs AiilijVl 3J*laJI Cjljliia.lj ftiUull ^Lajjlllj 

^jjlajVI 4jaiajl -">■ o!i dljliia.lj t 4jjla jtf I 4laiajl -">■ all jLijLs jliia.1 l ,'JT - ^" 6.3a. j (jjj ' ^ i aSV I ,_ 5 c_jjll (jjjll 



ClI j (J_>iaJ Jalli^iUj i (JjJajl oJ_j^ t5 JC JJJJ (jl! (J^ljaJl aAl (j^ (J_>Ul *UiJJ jl^j^J AAulAJ^JI (J^aljajl oJ_J^ Jr^*J 
^JaulljJ jl_j^il 4 jiii.V^ll j o3 i ^-i. 1| ,j_ilij_o . tUij^l 3j-^ 4Au]Lj£Jl Clli-al j^ll I^Lua \'-^l Jjiiiil 4iLja^Ll lilljj i Sjllt iJ_Ji. 
Cil jlilkVI JU^JJ iijlio aj 3 jw ill ^LuiAJ^ll l^Slii ^lj*j l^jjj^ (j^ jiajll lilSij i 3-ojiUI ^jLuuall i_ijLajll (Jacj CiUjc iii 

jljxJl lillj (J^J J' iij^ tSlij ' JjJJjll Ajjlk-sll OlL^alj^lb 

2 nAkluLall jI_jxijI (jij 1 CilL^al^iijI jji al Lu all (jjJajl ^ (J^ljJJ CiljUikVlj CiliMjl (ji (jx jiajll (jjAi^ all CiUjlji (jxj 

^jjLjII djljiaaj (_JJ^| 24" 2 «^",„a\I jl^aJI oJ_j^ ^ aSaJillj . JaaJI tlllij^al_^ «-o (jJljJJ ^a_j^ll Jj oJj_j^llj (J^xJl j^i 

xi^all ^ l^jls l_ljLajll slj^jj CiUjc iil j\ jlj^ll Ajt^.l^a aJJ .1 
3 , ^, ^■^•'ia (Jjjiji Jj 1 (■ a i ajjj «i^iill ^ CiLiic iii .2 

jSLuj lilljj v 4 i gj oiLLs AjjS^a (JaIx^i JJ 4J_uijj ijj dLiuul (jx ^j^ U^J ^^J^ll (J l*jljlklj Ciliuul iii .3 

(»ij/sll jji tllljliik^l djljiaa j Cll^all frbi (j^ 

LlJLjlialLall 2-* V^'j^ j* " ' '"' t^JJj ' ,j3>^ oJj_j^ll Clliuulj jljJl Jc .Sail - ia * i iU jjill (j^iajLj Ajal£ 

CllL^al^jAjlj 

(jl LoS . l*jlj^l LJ^Ijll CiljlilkVI <jA 1-oj ' AjjsuI ikjj I bSj t5 J^j jjil AAjxa i_ial^sllj JjlLall Jc. Liajl j 
(jjl^ Jc 2^J ^JjuAjSJI ClUi^il^all 2-* (3^'j^ ' *' *"J '"^„ *"" <j* ^aJiioLall jljxll (jjS (j^i jSUlb 4 - A a II AjljluLall 
(j^ iiLall f jaJI ^11 jj jl J - ." i Jl ,' jljsll JLijI I -Ja j CjIL^3|_ja1| «-* ASaljio JJC Ciljliia.^1 juUj (jj£ AJLa. ^j i (jj^ all 

Ojj^iijl jl^dJ! j| njli j|j jl^tiil o^A 



ga^ £* 



. CAL*J| £ljj| - 3 

; (c— L 1— a Jj jlj*ll (jc S ijiUaiI ^LajIa^aJI Jc Til aV.I oijiLall Oliuul a) nil" aj 

. Qualifying Samples y^ ^Uf 

. Job Control Samples ^V 1 -W^ ^Up 

. Split Samples lM cAjjc. 

. Information Samples ^Vlj cAjjc 

. Laboratory Check Samples kL«Ji jsLsIi ca^ 

. Acceptance Samples Jj^i ^U^ 

. Qualifying Samples 4,iUb <^p - 1 - 3 

(4 1 ji CilajVI (_K=3j Jl UJJ3 jjjaaJ lilljj . ale. j v ai ji jt»-a juia aJ_ja. jjiaj] lAjljlklj l&iki ai 4jjjAIj]I CiliiaJl 

al£jll (jlkiall JjLajllj Cuiill "LijtLa Jla ^3 jil jLacb Asia-La jIj* 

. Job Control Samples gtiWl V 23 ^^ - 2 - 3 

4 ia a CjIL^=I_i/s (jjiaj jl_i/ul l^ja i_ u LIS ,-jil (jSLa^l ^ Ciliuul 

. Split Samples J-ai <aue .3-3 
. Laboratory Check Samples ^La^i iiU3! cAlp - 4 - 3 

J."'*' *J ^JJ ^Jl IJc Laji ^IjjVI ^;. a tlilijc 4jLijj ^jAj . c-LiJ^I ^ 2 «^'u«ll j|j*l! 4jt_aJ^a ^ - o3 j CiUjc. ii.1 all 
jjjjl djljiaa 11 j Cllja-aJI j^ic 4jt_a.l^aJI dljliii.^1 oJA (j^s (j^ajijlj . 4lLaJ (ja ji (JJ^ig "" J_J^J u* j' ;J"''fl all 4_LiajiI_jj 

lliSjl oJja. (jx (ji^jllj jljJI OljUiklj CiUjaJl ia.1 ,j cSJ?-' 

. Information Samples iuim^i ^u^ - 5 - 3 

Jla i I^J^jjS AjLac. (_M_S jl^J-ajl ^""J * iij5 Ciliuul oJAj i silo I ojjSiajl jjc. CiLjjc (jc ojUc AjjUjIj^I Cjliuul 

(jiLJl CiajJI SJ=!>Lk »jjI«-ii ^USl Si_ai.LsJI dliuulj lilJJSj i l» ->l ^*,,il aj^!>L^= ^UiaiV jIj^jI jr jJj 

. Acceptance Samples Jjj^i ^^ - 6 - 3 

i _ s jLg_lil a^ytLui^l (J^ dliualj^lj ^jaJiul jl_a^ <aal_i/s ^ jS^jjI (j^ajiJ Ajj|_a»ic. (jSLoi ^ CJUutil »JA ikjj 

. CjLuxSI iit O^^l - 4 
(J^jjj ajlui iox b (JxiaJ ojja JS jI^jxijI jjxi CiUjc ikjjj i ^ .'^3 " A-ojl«-ajlj Jl_a*jl p_jj t— Luta CiIjjxjI iii (jSLoi i °ri^ J i 

_ 1 y ^ \aVii i. . A±.\\ dlL^al^iul «^a L^ial jjj 1^-1jj2 ^Jj-^il jI^jaII ij_ji. jLa_iiJ_a 
(jSLai (4 1 (j^ij (jjjajlj 4-oAiluiAjl ClUjLajl (j^ ji (JajJl CiIjUjj ji SJa!>Lijl (j^i a^Jjl aia dULac »Lul SAc CjUjaJI ikjJij 

\'ia V'jU ("la ^s l n^i n t " J \\ W\ a t i,.^ .£ t-v I 

tliLijc ikjj l - ua LaLaJ tlllL^al_iAjl ^-a (J^ljJJ p j^iball ^i 3 a^aJLjiail jljAjl «-faa. (ji (j^ jSUJI jc if jluLa (j " '*'fl *» Jfi«J_J 
(_5ji.l ojx l_*jliii.lj ^"'7"» a jlaJ ji jlj-all sJ^J CiaJ (Jill JUacVI 4jljJ A Sjjlia-ajl jullill jiaj al lijj i ^^V ' ^.'' '" 



ga^ £* 



( 1 ) fr 63^ 



l^Jliaj *LL*JI -^ " 


CJljLUVI CjVJ*-« 


jUiitfl 


) ';'! 


j'"* a / eJj^. 


/l>*JI 




J^aJl Jaiua 


Ajl^Ij^ 


- 




- 


- 


5000 JS 


CBR 


aJjlll- 

a ^** 1 LI rt '' 

4_u|jj 

Subgrade 

) 


- 


al laj 1 "1 
4_h*]| 


- 


JSjLjILI 
2?5j000 


2- 50 jOOO 


■ ;,;.-*,ln 


- 


-1 '-■"' ■■! 
4_h*ll 


- 


- 


JSjblLl 

2?20j000 


^Ljll AiU£ll3- 


- 


AJlill 

>jLi-0 




2j000lU 

2f 


jSjblLl 
2?20j000 


ja^oJl (J Ailii£ll4- 


- 


- 


- 


jSjli^l 
2?5j000 


- 


1 eii.^i'llj 


,',1 ,V.J| 


- 


- 


- 


- 


- 


ajLJI Ail^ll2- 


- 


L5* 


- 


jSjblLl 

J < 2 a,L 

2?2j000 


JSjblLl 

2?20j000 


£$jAi 2ilii£ll3- 




ojiaJI 


^35 

<L!5UJl 


Aa.lj 

\.\ , >^fll 


3?lj000 


JSjblLl 

3?10j000 


J^ia Jokjl- 


AiiL3- 

oi^Vl 
oJLu.^1 


^uij al ^aAi >ll 

4-LuJl 


al laJ 1 "1 
AJjaJl 


jbiLl 
i*.lj 


3?lj000 


jSjblLl 
3?10j000 


AjjJll JJj<^2- 


<__u3_i al iaaj nl 


4-h*ll 


jbiLl 

Aa.lj 




jSjblLl 

3flOjOOO 


,_sjJIj jsU5I3- 


^J-^J al ^Jj nl 
4_iu<J| 


al laJ 1 "1 
4_h*]| 


jblLl 
.i*.lj 




J£jli^l 
3?10j000 


AjLJI 4ilj£ll4- 


^j .q \ al laJL ul 

4-LuJl 


- 


jbiLl 

Aa.lj 




jSjblLl 

3?10j000 


CBR 


<U<Ull A^aj 


- 


- 


JS Ja.lj 
J < A a.L 


lK^Ij 


«i^all Ailii£6- 



ga^ £* 



ojiilio AjjIjjI 






2?2j000 


2?20j000 






q\£A\ ,^1 ^k 


- 


- 


J£ As.1 j 
2?2j000 


- 


iiLJl7- 


^j .q \ al ^aAi ul 


-1 '-■"' ■! 
2_h»J| 


jbiLl 
J».lj 


2?2j000 


JS ia.1 j 

3flOjOOO 


oj»iiS^ 4^jl$- 


AiutSl 




jUil 

.l*.lj 


j£ Ja.1 j 

2?2j000 


JS ia-lj 

3?10j000 


4_L Y^ a Aiia ) ' " )l Uj^Q 


^j^ij ~l laAi ul 
2_LuJ| 


Jjjjl 


jbiLl 
ji.lj 


j£ Ja.1 j 

2?2j000 


JS ia.1 j 

3flOjOOO 


jSlill ^UjllolO- 


- 


10^ 

pic j J£ 


- 


jLSil 

a_L!suJ] 

ajj j£] 


jULkl 

jjLi^ill 

pljjl OjjUll 


J^ia Jokjl- 


^yiLajjjJl 

^jjill CjIJ 

) ^ jjLall 
4jcjI 

) AikUl 


j£]cJajVli> 


- 


Aa.lj 

j^j >^fll 




- 


~ t a . ^>' I Jl ." jl /» J i"i 1 ^ 

auun 


(^uLull 


- 


4 j \c. 

^15 

(jjjJall 

ojljill 


- 


jSjblk.1 

?rlij| ajj 


- 


jLSjLa Cj1jj2- 


- 


2jj»]| 


Aa.lj 




p-Jiull 


oUajI jjj\j3- 


- 


^10 

J- 

(jjjjall 
ojljill 


- 


3c 500 

Jal uAj 

jUlkl QA 


5000 J* 

3? 


tlilajVl (j^a5Uijl4- 


- 


a ^aAl ul 

4_h»J| 


- 


J£jli^l 

3? 500 

Jal qAj 

julkl qa 


5000 J* 

3? 







ga^ £* 



- 




- 


2?1000 


- 


<JkJ6- 




- 


-1 '-■"' ■■! 


- 


2^1000 

Aiikll (j^ 
AijA^a^jAjl 


- 


•JSjaII Ailj£7- 




t>° 4JJC 
SjiaJl 

^25 


Aa.lj 

^25 


- 


JSjblLl 


ts^-" d^l- 


al£jll7- 

jJUJI( 

) ijjUll 


^j A \ al ^aAi ul 
4_u*]| 


-1 '-■"' ■■! 
ibaJl 


Aa.lj 

j^j .^ A 1 




JSjblLl 


fi llu£q 4^ al2- 


^uSJ al ^!L ul 


-1 '-■"' ■■! 
iuaJl 


J».lj 

t^j s~t A \ 


pjAull 


j£jblLl 

AjJijll (j^ 

eljjl SjjlJI 


^Ljll , tf a£-!l3- 


^j .q i al ^aJj ul 
4_u*]| 


-1 '-■"' ■■! 

2_h*]| 


Aa.lj 

j^j >^fll 


JS Ja.1 j 

pjiull 
flill ^-IjjJ 

c tuVl' 
QjJkSllj 


j£jULLl 

AjJijll (Ja 

eljjl oJjlJI 

iJiJl 


Ajj^lll J*U-a4- 


^uii al ^Jj ul 


4J±*J| 


Aa.lj 

tV .^ A \ 




- 


jSlill ^ojlia5- 


<^50^ 
i> j^lOj 

>1> <g A 


- 


Aa.lj 

y V .^ A \ 




- 


JLJujLg jljji.1 1 - 


%L8- 

AiikJlj 

4 iJjjQ aJAAJl 


- 


4 j <rr. 

o^ljall 


- 


jUi^l 


- 


(jLijLo i!jIjj2- 


- 


al laJ i "1 
AJjaJl 


Aa.lj 

t^j .^ A \ 




<_]£ Ja.1 j 


oUajI jjj\j3- 


- 


^10 


- 


3^500 


3? 5000 


cAijVl ^ji^a4- 





ga^ £* 





(jjjJaJl 




J^lj (j^ 








- 


AiuJl 


- 


JS Ja.1 j 

3?500 

Jal (jjjj 

A^lj (Ja 


j£.ia.lj 

3? 5000 


(j^'viui«'l j>1^jjI ^jjj5- 



^J2il OljUa.1 -5 

Water Content <>i-»si ^ji»-»ii v^ 1-5 

(J ic. ■> jjJ^la ail j 4j Jill ^i oJja.j/ul *Lajl <foS L-lL na ' sj£i ^^jll 4jJJJjjil L_ljLaJjl (j/s ^UsjI jrj"'^ ail l—lLjia. Jfi*J 

_ ijjjii t*iisi ljuji jjjii ^IjJ 

; JuJl Aijia 

ti Lutilj 4ji*Jl t5 lc Aajli <L<sI>lc. 2^-^j t>° jSIjj ^ j '& lac. »-* fj^j-^V I jl ~*°' —" 4j1c ujjj ^ .1 

. tejAii pljJVI JJ^I jA A">4.4 Pj^j'j ^-"5 J^& J^ Pj^' lj' ^-' ^ ''"'^ " ("W^^ 4jjlajjl ' , lie. jJjJJ 
2>la jLaJI ^ (jjjil AjLsc Cloj I jjj ( hua ^iLjil "Lijiilj 4jL<jI (jjj J^jlj ' 4jkJl ,j 4iLjil 4jjiil 4i}C «-^= .2 
»LLiJI *j_b Jj£l jl (3^ J 5 — 3 lj£ ^* Tj'j^J <jj_r' u* Jl? ' J' aa '''J ^°' ^JJ«jI ,_JlC. pi kail AJ-iajJ L? C ' J 
^Jaja-ail 4jjlajil Jc 4 lail a ail 4jjlxo (jiLoS AjlLS daJ aAxj\ *j-i=j 4Jjjll 4J>^J J^ * ™1 a "" 4jLul ^jic 

. ^?i*iW 

. jjiil /j 4-haJl £<-aj ( ^*^' Jij-nl f-Uaiil A^-ajJ alail ^i ) cUaiil xjjl 4jLjil 4JJsiil j 4jLl!I jjj JaJ .3 

(_>uA3 Jl aalull (j/s jSUil £-* 1 4jS»jIj AaLaJI 'Liuul (jjjJ aS uij Ig-ijj ~'' —J (jl JaJ (Cl ' 4JJ*jl I ia '« (jl JxJ .4 

(jjjil ClULsc JSi (jl jjj-all 

(jjj JloJj . AiLaJI 4JJ*il 2-* ^jiail (j jjj 4iLjil <iuul J- Ajiatit (jjj (JJJ Jjijl J*J < ^j'- l "l i£j^ L-ima.1 .5 
(jjj Jlu Ac. jU!l 3 jWJl j jjj Ail_aJl <j -ttJl 2—° AjUI jjj jtlJ (Jjiilj ' ( WW ) iij«ll ^ Jja-j^ll *Lail 

:(WS)^-ll 



WW 



WS 



100 

X 



(jjj (jV liiijj i Aiuui (jjj ' - ',"_.' (ji jj ^jji^ ^-?.j j 1 1 _ 1 05 ^j'j^ ^j j uj^ <j* ^j^' ^p ' *°?'' <j' ' .'?.,' j 

(j^ij v (j jjil djjii (j^i ^ jii ^Ldil ^jaJU ^UGI djl^-6 o^c. 4Ai*il (jjj (C jj^jjJail (JA (JJ^i . l^a ^Ldil ja-ii ^-a (j-ail-ilj 4JJ*JI 
AjalS JA I Liajjl Ailjia jb AjjajL CjjS Jaij liA . ( Jdlil JiU. six. ) AcLj 1 8 j! 12 »^ jj^' ls* ^4?*^' f^ 1 -^ 

AjjjjjjjI JabtxJl jLsc.1 ^j ijii ■ oil I - ll '"» ii 

ji.U jij ( JaSLall jLaxluilj) (jjail (>o t*ii.l JaJ V^a. ^Usll (_g jla ail l_lLura. ^i ■U^jlLl^lcII Clliuul (jjjJ (jl jUa-sJI (jxij 

AijiJI sIjA (jx eLslj AJJxJI (j^aL^alol 2-^" ^-* j JJt^ *^' AjlxJI t5 ic fl Liatil ,Jj-i=J ' . '7- J3 ^jhmVI (j^ ' t '« ' " (SV (jjjil 

; AjOI (jl jjVb ^JJJ ^ J Uj c - U "" ' ""' (J^ J LA^ t*^"' <SS*" t-jAuia. (jUuiaJj 



)^)^ J lkJl(jljj > jl 



Aj jiil ' " ll jjfa 1 ~7-^ jjSI 



^ ££fe <teat $££ sBfe is 





J^W jjj-( 95 - 100 / 


100 


4<-Sj 


10-50 


40 ^j 


300 


4_^ a jj 1 LuaJ 


1000 


4_^ajj2 



Limit PL ) Liquid Limit (LL) And Plastic ) ^J^ *Jj^l -^j ^j^i j» 2-5 
(A.Atterberg) p j-u-jI J ieiJ>Ji ^SUi 1 $ ■ ajjal jjj-a. a imj p j aa a ^ jjjIji ajjjIIi j aJjjjJi ij_a. jjiu 

; ^^A jjjaJl ojA ^-*lj 

^1 Uiu i^j v (^Iij ^uli ^jj^II ^jia Voj jsl jAj : (Shrinkage Limit (SL oSUiJVi ja. .1 

. Igja <Li_oIajll (jljail ^J" Ajjjil -t-"- (jj (J-aii 

. «jj! jjc. 2jjj1i jti^i 4jc Ja lij i^ilij ^jjjSI (jiL.Ii ^jjajJi jAj : ( Plastic Limit ( PL iij^i Ja. .2 
^jjjli r^;,^i <oc Ja lij i^ilij ^jjjII (^jLsIi igjis all ^Auii Jsl jAj ; ( Liquid limit ( LL i!j#-Ji Ja, .3 

La.^)l y3uui ftjj^aj q\ AjjjI! lAkjjj (^jjA-di! IjA jj&j v 4_jj] 



a ■: — 




— i 




1 


■ ■—. 1- ■ 


■ 


■-:-. 



-..-.-:-_ 



,^_i 



hjl\ fjjj) (j^ul (PL) ZijM Ja. <>»j (SL) (jSUSWI Ja. jL £jl £fi*j * 
cPLaj) ^jja-sJl o*i\Aa Jc- jrjJjj) JjJa. (1) pSj Jiui 

l$ji JJ»JJ (Jill (3LLL11JI (ji (jiLa^J^I Ja. JaVuiijj . Igijjajj AjjjII ■ '»«'« i —' J JJJ^ J^A? Ajjjlll j AjjJjJI Ija. J a»J 1 m j 

Ajjjll (ji aj-^--'l djl jjjjtjjl JJJaJ ,^3 Ajjjlll j AJjJjJI (CJa. J at'imiI (j^aJj .' itiaJlj Ajjlajll I ■ iSl »"' 4 ?■ J" 4Jjjll -7-^ 

4jjJjI 4ja.LaJJl CiLLjia. ,-i ^JjjjJl Ja. JflThinj 

: ( Liquid limit ( LL ^j^i ^ * 

4JJxll J jjj (. jjl a <L^a_jj 1 L aj Ail uLttij -^ "J lAJJC. (Jill 4jjj11 ^Lall j^j"'^ ail 4jb 4JjjjJl Ja. i—SJjaj ^JJJji £ JjSI 

jjjj jLua.^1 IJA ,j Jalje OJC (ilLiAj . ajjt~\ AiL^ia AljJa JS ^° 1 ■■"' I - ua « AJjiujI (jJMJ jl-^a. (j Aj_>*ia 25 J^" L>° 

i (j-* C5JL1II ,_sjja^ll (^ic 

djUjiill Ac^ui _"| 

_ aJjjliiII jL^a. ^J iiaJl j;. aaal j»j!>L!l CiSjll .2 

_ A j.iunil 4_j_jLjll .3 

AJjjxJl jL^a. p_jj .4 

jj "j"«'« 1 " Ji.1 jj U* aJJa ail j i_jUI AiLuui .5 

j ) ja j! « ajL (CJll j aj All o^liSj AjjjII p_jj Jl Ail . aVU I JA 

- ; 1 aA 4_ll*l! AJai dlljjl ^ (j_jc^ajj cj^^ J^ - ^ Jac- aJ j£jll Aij! Jaljjtll jjSlj ^ja Jliiill (jia^jilj 

jjjai ?J 4j p_jiii iJAj 1 ( i_i -2 j»aj Js*i jiiji ) (Cassagrande) ^ija.ij^ Jja ^ ^jaa ^Ls sbl .1 

. ^JasSl JA "AAL^ih <JJ«ll ciLa^ 
( jr -2 (>3j L&^ jJaJl ) ( ASTM ) Jljallj (j^aaill AjSj^aV I A;t aa ll Jja Q* Aja.Jiia £±£ Sbl .2 
IJA ^j i -»Lllj Ajiajll Ajjjll Jja « u«ll ^ .» , gl| j (j^aia Lall («jLall (^jia all Cil j AjjjII Aiiniib J ■ ai a p_jjll lj-*j 
. xiaill Sbl aljalml 1$jL ^j « Lill jlla JJJaJ ^i SJaLuLall (Spatula) j; S i all ; Vjl Ail «J 1 aV I jlaj AjjjII jja pjill 
(J AijJa "| 20 J^*-aJ (si Aijijll J °JJ J 1 20 Jj«-aJ Cilj_>jJajl q aji a Sjljj 1 -Jaj Cjb^iall Ac^ui t5 Ae Sjiaiuill (ji3_>ilj 

. SAjaljll 4%3j1I 

jLua.^1 JJC jiaiall fLall Ji an" 1 ill jl^oxillj j ^^ ill AjSj_>aVI Aja aa ll ClJJa. J3j IJJk 



AS 



& £££££ $*±!t $££ SBi IS 





Alj i u,l\ ±v jtfs. ( I -2 ) Jii 






s. 



3 T 



) E .2)Jli ) V .2)J^ 

( 2 ) fi j J" 
(ASTM) jtfw i|JJIja.!jl£ jl^». 

<Ujlxa (JjSj (JiaJI (j^ I ."T-"' (jjJl ^-JJJjl (ji ^J ' (40) j^J LP '"" (j"° J^ J"\ ^J*' J £l-^-^' ^J^ ^J^ cW 1 f^J 

'"^ .'" jj^° t5^° ojcLulhSj ( Air-dry ) ySl j* ^jj*i < v'?"' ^ ^j«m«'i <j/s 4Jii li^J t Ja-Lall ija ^ iajj^o i . a ■ aij 
■ kuL^u jlauu Vj . ( ASTM D421 -58 ) jIj*1Ij Q ~-*j\\ h<^jJi\ Sj» <a 11 ^ujuiIi cjLajkill i/,n JaiJl lilli Jiu. 

Jc. Clijajll CuJ i - Ua elj£jLi ' ita-^'il (jiiSc ^ylc 4jjjlllj iJjjiJl LS^a. sJ3 (j^ ojlxjl jji <Jlaj A-jLaxll o^A (jV ijjalj ^J-^' 

ji La£ . AcL-u 48 j! 24 t>° U-^ J "J *Lnlb Lj Lila ^xj Ij la SI ^jliaaJl ajjijl AaluLl (jl (j^oJ tuIjA 4iaa-all 4jjjll ji 

I - Ua i jiijll (JJ_>ia (jc JaaJI j/s 4jjj1I JjJaJ U^! AKjixijI oiA ' . " . J . ^6"2 jl^iaJ ^JjjjJl Ja. (Jlii tliljA 4-JJjll ' *,'°? "' 

. (40) j^J LP-i-^l L&a. JJ^all IfriUlfa gjjajmj 

^LsJI ijjia all JJJJ cs Jll 4U^' J"' (J^J^' (J «T*iinLl CAj^iaSl JJc ju AiiUJI jujijJ <aj3J Bj_j^aJ iSjiuJl Ja. 4-ajS AiJ_aJJ 

<5j^iaJ| aj^j ^Lail jj- all jLaj) (J^uul j<a ~'' oj lillijj i I aii3 i a a tka. Ai!>Ujl jj£j La ojlc j . ^^juikjl (juLjiall jLaaiuilj 

(Jxujj (ji I .JaJ 24^W ) ' cs^" -1 "' iSj"^ all j OUjiiall JJc ju Ai!>Ujl jlaj iataj Ciui Jj ii£\j jlajj jA ' . I j ■ a all 3 *1j1c.j 
jljio 0*1 j5 aJ ajSj i " a iaaJ l^JXi a j'« j ^^-aJJjlc.jl I '«■ aJ (JJJ J -=^"' '^ ^J ^" ^ A . ( AjjjJa 25 tlAjjA^all i_5Xa 
25 -^' t>° ^iSJ^ <x_jxjija!| Jalijll Cul£ 1 alS 4j| 2 U.-> N a i -Jajj . (JLjJI ajoijll (>o ^-JJ^= 25 <JM) Lf ^' <-3Lj) (_g jla all 

(J»iaai jcjUjll Cljl£ ^-J^-i= 

: ( Plastic limit ( LL ^j^i a* * 

) ejl£ Lija Jj ^JJjll <Jj3 oJJC (j^oJ (fiill jjJLul lSJ^ 3 ^' J' 1 t^A)^ L -^J ; " ^JjJill Ja. fLLcj <<Jjajll (jx (jioi jil 

Ja. 4jjaJJ 5jjlio l^J ijil (gill j oa ■"» <j-lc La tc_jj ijjajll oJJii AxiixJj l Lija II IJA ^^°'.' Lj' U_5 J ( ^^J^O. 1 25 

Auij ijjill iaja. JjjlLa (j^aJ <3J _^SI jcljj Jc Jj^^aaJl (jSlj . ( ^ajjO. 1 25 ) °J^ J^ Jj^ ** .'J* ' "" ^^J ' ^Jjiuill 

Z3"1 Jjia. ,^3 jcjUJ Jc Jjj oa llj (jjalia-a QlAJa (JjS (j^i ^Jjajll c-lja.1 (j^aJ I - ua i ( "L^ajjO.I 25 ) "J^ ' , 'J ' '*"* jl 

^Jjjll pjj (Jjiijl 

: ( Plasticity Index ( PI kjoU! >i> * 

; ,_L LaS <jij£ (jS-aJj ^JJJil AJjJill Ja.j AJjAuJl Ja. Qu <jj^ J* 

PI = LL-PL 

; AjSLSil Cj^UJI (J ijjJll ^ajjc ^jjjII jjSj 
Ajjjlll ^_a. ji 4Jj : i J J| Aa. (JJaJ ' , '» ■ -~' LaAJC . 1 
\ . ^jjiJl i_a. (Ja jjSi ji LjLuiA 4ijJill Aa. (JjSj LaAJC .2 






- ; (_j5jJ| aSj 

?uli is li jjiia ; 4jjjjI i '»■ —j 
; 4Auul (3^c 

^1420/3/15 :©J31' 



23 


39 


14 


4jx!l ^j 


33.51 


34.79 


39.40 




28.08 


29.55 


34.00 




11.92 


11.97 


14.95 


)r* ) ^i tils 


16.16 


17.58 


19.05 




5.43 


5.24 


5.40 


)(*) ^ L)Jj 


33.6 


29.8 


28.4 




18 


28 


35 


N&lijual\ jj£ 



<Cjjlil A& uLiia < 



63 


35 


AjIxSI fflj 


24.59 


24.17 




22.59 


23.77 




22.59 


21.53 


) f* ) ^i L)Jj 


1.70 


2.24 


) ^) 4$UJI ^JU! ols 


0.30 


0.40 


) C*) *^ L)Jj 


Z17.7 


'/■ 17.9 


Wp 



..,....., 




jr jjjjI jjJa 4jj*j (> 4j^J>»j cjULu ( 3 ) fS j JL£ 



ga^ £* 



Grain Size Distribution ^JU i?&p^ £j*& - 3 - 5 

JiiiaSi fi^kjjj Sieve Analysis ^ ^^-^i Jakjli ^jL jc ijjjli > li^s ^ ,jjLuaJi ^j^i J^l pj^y 
: ^Aj ajSjj^VI cjU^Ij*Ji uua. (200 f^j J^ia ) floO.075 J! ( ^jj 4 ) ^1 00 t>l$j^a ^jijS J&\ 



^U ,-,U",atl 


jiisJI ^j 


100.00 


4 


75.00 


"3 


50.00 


"2 


37.5 


'2/1 1 


25.00 


"\ 


19.00 


"4/3 


12.5 


"2/1 


9.5 


"8/3 


4.75 


4 


2.00 


10 


0.850 


20 


0.425 


40 


0.180 


80 


0.075 


200 



Hydrometer ^jill <J&i <_>M JW fi-**^ (200) ?3j <J±jxJi t> jUli kjili *>J ^f^ ^j^i oi%j 



jjSIj Cliij £J^ <J J -^I ^"" tjJjIj p j_>jixij 4^-gLaJI dlL^al^slI t5 lc T^Uj (jjljiajl -">■ oj] ji aJjlj 3 i —■ m all jI^jajI 
. l^io 4iuu jjlklttil Jjlajjl (JJ_>ia (jc- Cllqi^il^all liljJJ jl_j/ul ASJJa^i (j/s jSUll ajjj . (J/saj SjJS 

D-422&ASTMD-421 
T - 88 & AASHTO T - 78 



^ ■^'■■■'" cjIjjVI .2 

. ' «a*?3 uj* .3 

. (^jiil J21I oAA JU^ .4 

. ojlj^ (jAi^ 1 .5 



: jLUVi 5Sj> .3 

(jjjJ aJ **Jjjil U-^ 33 J^?- »1*^LlbU 4Jj^Jl 4jJjJl (J-6 flj^ 500 J'j^ L5"^ UJ 1 ^^" fJJ .1 
aj (j-aj lili^J Ax-Jl ^ JjaaJI ^ diUUjjl (Ji-mj SjLaJl ^JjiiJl ^±un 41aj Jj^aJ! tjj^' ^J-uiJ L_Lu1A.I ,4 



l^jjaaaj I frjja - a *^ Jju ejL-Jl ^LjjjJI xa^.Ij AjUsu ^Jj^Jl (J-^^'j ( 200) j^j lI^- 11 (j-* ^J^' 



ga^ £* 



jya t> jj£I J** jJ Ajji. NaP03 Jj^ i>Z4j« jjIjM 25 f *4j& Cy (*?• 50 jr j*l .6 

1 000 J! j»*aJl i_Uy ^ >l=i* *U ^jlj <-»^ij NaP03 Jj^ i> j4^ 1 25 jw .8 

. j#« 1 000 ^-^ J! 8 ^j 

^Jc «UjJa aJ ( 0J^60) ^M J °^ Ji^i (jl)j cs-^l (jlj ,_hLS3| l_lSl «J »l£aL *Lki]l x^a .1 
ejlj^Jl 4^jJ tiiJi£j dS^^ &clj^ (3?-^ ^ ^jA«"l (jijl^J! ^1\ JjA*j frJaJJ jlLajjJj^JI (JiJI ."J "J 

(^jLaj 5 j 4 a*-? &cl j£JI a^I jjfcj ' uj "" 

Aau ejlj^Jl <L^jJj j^LujjJjfrl] dll^ljaJI (Ja-ua aJ "| "| a5j ajiaajl ^ ejjljjl AjLuJ! jj£ .1 2 

iJ^uuj tL 96 ' 64 ' 32 ' 1 6 ' 8 ' 4 ' 2 j && 30 « 1 6 « 8 : ytill ^lijVl ^r^ 

. jIIaI jxJl ^jj^ill (j iiiliLull 

<>jJl Jajji^l 4ij>j *j>11 ^>*!l ^a illisil ex?* i*&l - 4 - 5 
Density of Soil in-place by Sand Cone Method 

(Jjia oJxj AiliiSJI oiA O^iP U^SJ (J^^VI CiUiL jLscij 4jjIjjjI JLscVI ^ ajJJ^ ^V-i^a>^ T AA xljjeS\ ^ 4JJ«I 4itiS (jA»J (jj 

.liLojll a»j ji Sj.jtUi l^iLi. ^ ^i^sll ^ ^jjill AiliS jjl»j .1 

^jlk^ll liLojll 3jj^i jLajj jioJ l^J!>li. (>i ^Ij ,ji_^l ^ AiLaJl 4iliiSll jLajj ^ eAc.1 mill .2 

-t5 jjlja <_Ujj frjLo-o (j,?^? J *^Jj .1 
.i_j5j l^j jl^ t- 11 »Acla .3 

. eJjiaJ jja .5 

L-JLliia. jl^sJI (jlSJI jji l^ja i—ijc-^ii jjuul Aja LujuI jI^jajI *J^ Jljjj ' 4^J^ j 1 *- 11 5 t>"4 Ai_jAll jciaui i_5j^iJ .1 
i U±a. (j^ajVl-J oJclSlI I - uj3 (ji Jc ojjc AiljSjl c il > u-\ jlj^ll (jlS-oll (jj^ Si ? ■' ^ ' "^ ^ SiS&lSJ) ^-^JJ .2 

ojiaJI jji t>°Jjl J_)JV jj, 1 ' 1 -*" fuii ili ojiaJI jja 
(Ja^jj! (Ja ^jafj La tjjjjj eli^tj ^^Ia^jj! *-<ia]! ^ijj aj t jjjli all £ja% ^ i luall (Ja^jIj «-aii!j o^jiaJ! ^^LLa! a*j .5 

(-LilUSll 



ga^ £* 



(JxjjU >aLaJl ajl*-a $Lc-j !XoJ <jlj <iIJ^j 4_J^>aJiJl *l^>^.j jjj a^ilfcAAjl ^ uLjJIul c>*^>Jl 4ilj£ cJ^ 3 " r*^ -7 

(j j aj aj ^LaJaj-u ^jjjjj ualjJUl 

3<W^ 5-U-jll (ji <J*jJl ujj = ^^ J*^ *^& 
: ^ja\\ ^i 2jjiJl AiljS .9 

^3>i^ cU^J »ja^l ikjj ^LuiVI CllaJ Laj ^LuiVI Aiiia ^Ic jl jj^ VI ^jl£ |jj _3 

20 J! f-" 1 1 5 ls-^h =j^JI ^-jj ^j'jj^i j^j^' ^-M 3 ls^=- J .'*■•> VI j^ I- 1 ! .4 



.^u 24 oaJj ajjI* 2^j^ 1 1 J! 1 05 t> ^Jj^ ^j-^ jjs cs^ ^jbi 1 

A_ijlj o^ ojLsJl ^j £-=*.JJ *J^ jW"^ l£^ .7 

Compaction (Proctor ) Test <^i jV^i - 5 - 5 
5_a\jSJi jjasj jjii j^j ( W) tsJ^iy(dmax ) ^-u^ ^iW-li Aitisii jjj ^uJi aiasj liLjli jUia.1 ^ j>jjY(_gjia -^j(d 
Optimum Moisture Content, J^vi ^j^Ji t£>^lj ) Maximum Dry Unit Weight «^^i *-Mi 

l$J jjlilul ,^1 Jl^ll "Ljjlajllj l _g_jj^aSll AiljSlI AlAaJ <J?-I t>° ^^J ' JJJ^JJJ J^ ."^ I i^JJ^ 3 ilAklulb ^JJjll ((OMC 
jlja-Oj CjIjjI .Iv^ *...!< S.j.Ul Jc 1 ^ \fy «"\ J^ajill jj liLojll ^ ^Jjjll l^J (_>bjaJJ ^1 2iUall JjJaj lillJSj I ^jliaJl 2ilj£]| 

; 1 a& liLsjH jtLoAkjjjixill jljiljiallj . ^ alia all liLojJl 

. Standard Proctor Test «^^i j^jj^ jW^i .1 
. Modified Proctor Test J^i j&jj? j 1 -^ 1 .2 



Jau»1! 


^U2I 




6J1J 


4\_iSli 


6J1J 


4'<_iS!i 


Mold^^l 


152.4 


101.6 


152.4 


101.60 


){U)Jatt\ 


116.43 


116.43 


116.43 


116.43 


)f»-)JjWI 


2124 


944 


2124 


944 


)3j»") c^JI 


44.5 


24.5 


44.5 


24.5 




25 


25 


25 


25 


CjUj^ail jjc 


5 


5 


3 


3 


tiUJaSi jjc, 


457 


457 


305 


305 


)p L.) 



= (3f/ J>?-ji^ ) (iL^I ^ yjiiJl AaLLJl 
(3j») s-JUll ,*r "■/(( lPjjj) <aji^l jjj (j») plijjVI x cjUj^I jjc x dLLlI jjc) 



■ " i na ^3j_o 



ga^ £* 



j^jLlI JAii jjcj 3f/ Jj?-ji£593.7 = A*\ 01 .60 °j^ i_Aa .I^*...1< Aj^LslI AijUl <J aJj!il<s3I AiilkJl illoa 

toUj ^timi« ajjiIi jjS lAAJc Air Voids Zero *ij*^ c> ^ll ajJjIi jjS 2jja-sli AijUi ,j jl j^j jJIjj ^j J& 

.eUL 

i<<j» ciUi.-iij^ii .1 
D - 1557 -78 & ASTM D- 698-78 
T - 1 80 -90 & 90- AASHTO T - 99 

; ,Jkj j\S±L y $\ IJA J-ut] jjL AjujI liSLiA 

J^kio j> SjU <jj2j ( |J*1 01 .60) l^Ij^Vi fUjll (.LiiSub Method A JjSfi aLjUi .1 

■ ^j 52 p'j?- -^ 3 ^JJ ((J-4.75) 4 j»Sj 
Jji. t> SjU 2jjjj ( ^L1 52.4) ^Jlji^Vl *Ltjli (JjiSJLj Method B M^ ^jl^l .2 

■ Ujj 52 Hj^-A£ 7 UUj (fM.75) 4 ^j 
cLkic j> SjU ajj2j ( ^L1 01 .60) lAji—Vl ^Lcjli r ijiSUj Method C^i Ai jUi .3 

. L.j£ f l j^jLS 5 Uijj (fL 1 9) 0.75 ^j 
cLkio j> SjU 2jjjj ( ^io 1 52.4) uJljJ=^«Vl *Lcjll fl^kU-i Method D^jIJi AijUl .4 

. L.j2 ? lj^jl^ 1 1 Uijj (fi. 1 9) 0.75 ^j 

(JaajJj tiLa^JI dil jjl , "J 

. 2juiJl 2ijjk!l i Jin-, Mold (jilj^Vl liLa^l i-Jli - 

. Base Plate s^j Collar ^k - 

2jSjjI£jx J ajjAj Loj t Rammer A*A\ Ai^lm - 

AjuIaJI AijjlaJI L-±LBa (JilLo ,2 
OjJaj^aj ( Aji^lj ) AJJaJl gl jaJLml a\S\ ,3 

. "-biaj (jjij jl j^o .4 



. AajjlJl .3 



AjjlajJI A_ljjij .l;.laj ;»J (^-"'j 40 ?&J (Jaj^s ^j-o ejL&JI AjjjJI qa >\ jA.jlj£ 3 (^^- j^ .1 
(j-fi Cpl Z5 jl / 4 (j^^ - lP^ -0 lSJ-^ -0 Lff^ UJ L ~^" cbJl l^jij ' a - a\ aJ & L^J Aj*JilaJI 

1.11a. 4jj^ Jala.l aJ AjjjIJ J^V t^j^ 3 ^ iSS*'* 
. W1 jSJj S^c-laJl £* (jilji^uiVl tjAall jjj ,jJ .2 
. i_lltf!l £* AjljkuVlj AjJJxJl SaUllj oJcliJl jajjl 3 

2JU ^J iiilifL (j 1 ^^ J ' ^j'Jj^l aL jLJl al^alul 2JL^ ^ i*ii»«u iii3lS ^jJc AjjlSl ^LjI .4 
.l^kldiLj lilljj t aJIjII aSjUi Ju.jJ Jj5 o jx 25 4S^= JS ^LjI . aJj»JI aL jIJI J.u. 1 ;..! 

I j a j * (3Ajji (jjll aJj«-J| jl AouUjll Ai^Ub plajj^l j AJjJaJI 
^j v L_yliJI ?tii^ «-a (CjLuijjJ o^jl jJI AjjjJI (Jjl £jU,„Jl -l^iujbj L_ylajl ^jc. AllaJI o^aal ,5 
dilc-l jiil ^(J>iJ A j ua jl A-ac-U jlj^s ' a - '^ dilj^a ^ja.j AJl^. 
W2 A£jx^iJ| Aj Jill j o^clill ^o (jjljJaxa^l t_AsII jjj |jj .6 
Ajtil jjl jl IkluLj AjjjJI AJjc. ^ ja^Lml aj e^c-laJI (J^aSl ,7 

^j^alJ (^1 00 c5"^'^^- ) ^^ ls^^*J -k^jj lJ 8 ^' l>* a£jaX&JI AjjIJI ^ AJIa^i AJjc- ia. ,3 

^LJl jC jSa Jl 

l^ja. La^Jaiklj ^LJl (j^i Z 2 t5^'^?^ ' " L «al j Ajjjl<aj| AjjjJI «-o AjjjJI ^ j-fil .9 

JL IJj AjjiJlj S^clill »-o S-Jlall ijjj (ji Ju!£ (jJa. (Jjljx oJc 8 (j!j 4 (j-" tJJljJaaJl jjS .1 

^jjjJjLa-o IAAju (Ja-LB aj ^Lail fijbj aC-j 

el&jll ^aji. -^ AjjjII tjjj = 'Vwet ^J^ •Majll AiljSJl .1 1 
( yiUll j jiaJl + Ywet ■*■ ( 1 ^J^ M=j!l ^ib^l= Yd ^J^ ^JbaJl <it^i 



^ ee^s <teat $££ ssfii is 



4jjsj g^jtajLa (JS LBJ > 11 t>5 Jjlj CjT^ ^J t5"^ W (jjL&JI *SJ*^ £* Yd ^J^ 4aLaJI Aalu&jl aJJjl .1 2 

jjjii-Jl JILjj (jiaAall ^ 2 kjj j^lcl ^ j i 'Vd fTiaX ^JJ^ ^aktll 2iL?Jl 5jlSSJI JJa. 

Y , Unit Weight **>ll ^JjJl Sj*j1i - 6 - 5 

S(_U1 4 jjl Li all eLall 4jjsi} 4ajjooj aa a " AlJaJ f\j\ ^ Igju-bj aJ ^JjjJ ^J^' (j- ^S iii JaJ 4jJ-ill AiljS AlJaJ alu 

^jjjIi JaULiJi jijio (_jLuri. ^a j>^iumii Overburden Pressure ^J& lU^ k*>y> <-&***. ^j aji^sii ^\"uAj 

. (PileS)Ajl>^ iil£ja.VI <_Uj"J 2LjjiLaju.iV ( JaSljaJl ^LJl JaLall JAiaJJ 

(Relative Density (Dr) (ASTM D 4253 , D 4254 i«*-ai **fcll 7-5 
(Void Ratio e) s j • —°"j lsj^ j **..'*" i^-icljUl ^u^ aj.i»j (jjjia (jc cl*^ bjLc <i «..'»i AiijSli . >a,*, h* 

; ^^jj LaS 4jjjjjj| SiliiSJI i_iLwja. ajj 4Jla 4jj-uI /j Clc-I^all ^A jjjaj 3 « j » ■ oi j % 4jjj11 

AiUSJl ) JaaJl (j 4jjjll 2L4US -r ( (JjAj^aJI 2L4USJI - JaaJl ,j 4jjill 4alj£ ) (Jjj gill SjJliiSUl = Dr SjJjJJll AiUSJl 

( j:j»- oil AaLiSlI — (_gjj oill 

( yd min - yd max) yd / ( yd min - yd) yd max = Dr 

. 4j Jill J Luuul l 4aLi£]| ; Dr 

. ,sy~^ *&&\ : yd max 
. jiaJi ^i k?j&\ Aius : yd 
. tijij^li ifllisli : yd min 

^Jjjll <ULa. £-Ji ^jiLMjj! AiLjSjl aja JLul (JjJaJl HSJJ ' *4jJ^ cl^^J °j3 JJ^S-ilj e^oJul 4jjjjj i—iLuia. /j AjJjjiill <Utj£ll jJta-Ljj-ij 



2 it) 2»t».<t) 


a^i 


10 - 15 


Very Loosed 4kk« 


15-35 


LoOSe^ ialkja 


35-65 


Medium <^^l SJa^jia 
Compact 


65-85 


Compact a^^^ 


85 - 100 


Very Compact^ 4£j*.i« 



klj&\ 2JU. *-o Wnlll 2iliiSll aja ( 4 ) j>3j Jjia. 



. ts>uaill 3jJUI 3iljS / JiaJl ^ 3jjj1I 3iU2 = RC tj^l c_UaI1 

^juuil ^.jJIj iiC&lj iyjjjj) iiw2J) j^u ^LaiWl ( 4") aSj Jsui 



^jjill CiUi^iljjall _"| 

( ASTM D - 4253 (Minimum Index Density 
(Maximum Index Density) 4254 - ASTM D 

_ 2Lo.iiIuLoll CjIjjVI .2 



ga^ £* 



.3^,14200 <^ >b 3^2830 <u~»- Mold «^^ ^j^J <Jii .1 
. o'JjVlj o^i £* Surcharge Base Plate u 1 jj^ 1 *^ .2 

(ji jji/1 e^c-lij L_lJlijl ytJadUi ^jJJ pLajj^l <— i^Hal (jAjij (jlajLa *-a jxuj^a ,3 

.( 200 fSjj 4 ?5jj (J- 9.5 j (J- 1 9 j ^37.5 j (J- 75 ) J^i* .4 

. Vibrating Table "O'j* '^J^= .5 

] i iaiaj (Jjjj ijlji* .6 

asjjUi .3 
d max y , Maximum Index Density <jy^& iassii >i> 1 - 3 

(Jl4l (Jj^aJ] tsSj 4-JJjJl (^3 3 Ilia Jj£l L-luLa dlLWll J}£a. .1 



) 3^) «-^l Ollld 


) *a£ ) t_jjJk«JI (^jjl! 


)ila ) 4 ^j; - *- jj£I ij^LLn 


14200 


34 


75 


14200 


34 


38 


2830 


11 


19 


2830 


11 


9.5 


2830 


11 


Jai ji4.75 



. £*2 -I^A. ■;.,.!. 4jjj]b t_JliII bUI aJ Ijja. (Jjill (ji ^ILa^ll 4Jj*Jl Jali.1 .2 

S^C-liJI (J^ajls (J^aSl ^ ^Ja^uul Aj^uuJ IjLujJj I ij aj LaA jjlj 4jJ^Jl (>5 ic (jl jji' fi^c-U *_Ja ,3 

i^ALa (jj 4;mli«ll (j! jjVl £-^ *J »jl jfrll ^JjUJl (jJc. i—Jlill ''<;' .4 

jjjj ji *L 0.33 »jIji« £j J j-« ls^j j'J^'j jfij^ 60 JJ j^ (jj£»J jljj*V 2JjUa j$a. .5 

. j»L 0.48 ojl^io £j J >« cs^'j j'J^'j J^J** 50 

jjjja 50 ajjjII (ji <5j5j 1 2 »a«J ji jjjja 60 jjjjJI ^ ijj^j 8 Sa«1 Sjl j$JI <JjLk!l JU; .6 

4jjjJ! jjj ' ; U4aJ <LLaj ^JJ^j' £-a ^JJj c>^ A S-"^ (J-^ 3 ^ .7 

4jjj13 ijjj gill iiljSlI i,i.ii-.ly, i_Jl3!l -~-> (jlc. 2jjjJI jjj ^jIjjij (jjJlj d Max .8 

As.jl aj (Z2 icJ'j^) 4jjt£»-a ."iSfjl-*.!! fjji gill AiljSJl <Laj5 jj£j t5 Ji. lllljx oJc "LllanJl jjS .9 

Minimum Index Density ^ji^Ji *^i >^> 2 - 3d miny 



AjjjJI fcuaj «|ji 


*)3(-) 






4jjS 


14200 


34 


75 


4iiia 


14200 


34 


38 


4iiLs 


2830 


11 


19 


Aa 25 J^°.' Aiilo 


2830 


11 


9.5 


ala 25 J^°.' Aiilo 


2830 


11 


Jal jl4.75 



4jJJia. a J Ll I ■'" ^iajjljj AlAjJ Jiaj Sjjl jjl ijJJjl Jji .3 

SjjjjI (jjj 1— Loia.1 AIjuj ^Jjiijl J- S-"l-ajl j jj >.i"i^l .4 

. (_iSuii a^a Jc ^-jj^i jjj l^j^-" ls^'j Yd min ^-jj^ j?j-' oil ^iijSli i.nn-vi .5 

aj (Z1 Jlja.) ^jjlilLii CjVjLa all (_g j» - oil AiljSlI ^Loja (JjSj (^Ja. Cil^o oJc AjLuuI jj-S .6 
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( yd min - yd max) yd / ( yd min - yd) yd max = Dr 



m 



. tij— ill fci&l : yd max 

. JLJI ^i ^jjjJi Aius : yd 

. ^ji^Ji *ai&!i : yd min 

Specific Gravity of Soils ,Gs ^j^ uf-^ ojjli 8-5 



U?*-* J^- 



CjC^I LUjJ! 


4jjjJ) £jj 


2.65 - 2.68 


4^l£j 


2.65 - 2.68 


<iLoj 


2.62-2.68 


A \\ rt u> 


2.58-2.65 


4j 3 i «a& *■* tiiU 


2.68-2.75 


4j ^ i ^t> u& A ilia 


2l>l# 


%jjj '""* ^?J"' 



Ki^ae. jjiil ^LlJall 4jjj11 2.70 J iSiiJ! 4jjj1J 2.67 4ajS Si! ajj SjUJI ^ij 

: jLuiV! Aij> 

2j«» CiUi.-ilj^il .1 

ASTM - 854 
AASHTO T -1 00 

_ i. aJaJLumll CiljjVl .2 

. j&^> 1 00 j^?-^ 6 jj j . 1 

Ua3 a eLaa tlLaa^c ij _2 



aijiali .3 



jjjJl (jjfi (jJ] jLloJl «LcJl «ull 



. j'b 1 " 1 00 ^^ (jlj jiaio «L«j JjjjS bu .1 

I j JJJJH ^5 4*^= ^4 kij\\ t> j.l ja. 1 00 yr^ UJ .3 



; 4j1j!| CjljixiJl Jai pbjb gjj^ll ^Jjlj4-!l ililcLsiJl jx j^' .4 

^Jajj liLjalj! *-o Aijij 20 -15 ^*1 l3jj^' cj^-u - 

,_^jj|j I a - oj oLajb (JJJ-Jl ^J^J <_S^ J 1 '^ VaCUUm JaiiSil j 1 C ? .' (JjjJ^' <-l^= - 

2 (j3 lg ualj3 aJ j^yjJI ojl^aJl 4a.jJ ^ejLuu t3JJ^W fc^l *j'^- ^J^ u' L>* ^-* .5 

. Wb 
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VVo AiW^I hj$ 
. (jL US ,^-jJll uj_^' ' .i i «"> l .8 

{(Gs@Tx=Wo{Wo+(Wa-Wb 



: a" 

(_J^«_JI ojl^j^. -^j^ ; TX 

f lj=JL iiUJl <jjj!| jjj ; VVo 

J^Jb (Ja*_J| ojl^)^. ^.j-i ^ic pUJb 1«.jLi^ (jjj-ill ujj i W3 

al^Jlj (Ja*-JI ajl^)^. -^jj ^ic pLJIj 'A-jjjJI *-o l3JJ-^ lJ jj ! W b 

) x ( J^Ji ijj^ 2^.jj ) ^cjill jjjll = ( 20 °jlj=» Vj J ) c^j^l uj^ 1 - 

( <_U*Ji sj j^ <^.jjy ( 20 ojLp- Vj j ) / "ywater. ( water 

California Bearing Ratio , CBR Lujj*^ J*^ V" ■^■^ 9-5 

t AiuSilj ^Ui! (^jla-di] oJia-a aji ^jc. Ajjoj! Ajjo J Ajja-u A£-^ui3j Li?*- _>™ t — J ^ *^! jj*^ ^J^"' J rt ^ II (_>uUa jA j 
) aLi5 j' ( <U<a_jJ .j1 ) iLa5,2 ojljio »JJ^ jjc- •^ VJ I "^'°^ ( iaiuiall ) J ttajl Jl ( kali all ) jJAaJl liA 4; ml L- ll i ita j 
i eUJlj AjlaAa AjjjJI (jjSj LoAJC Ajjjii ajjlioil ojill jljLoj AjjSJI ^liijl (_gAxl jjc ClUjWx JLuk^l ^^JaxJj ( <L^a_oJ j2 
Jiajl J jllla.^! lU& (jSxJj ' ( (_>uUilVI jl^J-o ) dlijVI lllaj AjjSJI l_i_>^aJ (jc lj_jj^aj LujjiulSj J"^"'" <LUjU tc-™" US 

J"^''" All nil ajSJI (_>*a*J JUll (Jj.laJ jtjJajJj (JaajOjl ji 

Ajjill CiUi^ilj^JI .1 

ASTM - 854 
AASHTOT-100 

. j^a 1 00 (*?^j J jj j . 1 

>Jas-6. fcU a jILg&a )J ,2 



AijUi .3 



. j'b 1 " 1 00 4*2b. J) jJai« *U} (JJjOll blol .1 

cUJI ejl^a. 4a. j.} Ala. oj VVa cUJIj tJJJ"^" cOj L>^ .2 

jjjjll (jjlj Jj jLUl fUll 4j]J L-L^al j JJJ^II J Aji^a ^J 2jjj]| Jx j,I ja. 1 00 ^J*- U j .3 

■ AjJLjII ilil jJaaJl A^i pLub gjj^ll ^Jjlj4-!l illlcliiJl (jx (jdalaj .4 
^JaJJ liLj^jjl *ja AijSJ 20 "15 *^" <3JJ^ O*^ - 

^jjIj i a - aj oUjU (jjj-Jl ^!j^j tS^^ J 1 '^ Vacuum JaiiSll j 1 c ? : ljjj^' <S-° - 

" . Wb 

. Wo ^u^i ^-=j^l 
. Jj US ^_jjll uj_^' ' ,"«> ! .8 

, ( (_)jl»-oJI Ojl ja. Aa.jJ \ ^^jjjl (j jjjl - 

{(Gs@Tx=Wo{Wo + (Wa-Wb 



: JJ 1 

(_U«_JI ojl^j^. -*^j^ ; TX 

. ? 1j=1j iiUJl ijjdl jjj : Wo 

ai^)aJij (Jaa-Ji oji^)^. ^.j-i -ii^ pULj IpjUa l3jj-^' uJj i Wa 

al^Jb (Jax-JI ojIj^. ^.jJ ^ic pLJlj ^jjjJI x-a l3JJ-^' UJJ i W b 

) x ( J^Ji ojij^ ^.jj ) ^jjJi Qjjll = ( 20 ""Jj^-j/ water Vjj ) c^j^i CjJu 11 - 

( 20 °jij=» ^-jj )y. ( water ( <_U*Ji °ji j=- ^.jj 
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California Bearing Ratio , CBR l>Lu^ J*^ V" -^ 9-5 

I 4iLi£]|j ^Loll ijjia all oJia^s aij AJc 5jjSjI 4iic. ^ 3 La a Ac^jjj jtUix jiaS ilili ojjI JjaJ f j^l' (J<»ajl (J^jS _jA j 
) aio5 J' ( <^=JJ ,j1 ) iLa5,2 sjljio °JJ^ jj& • i ^ c - u 1 "^ ( iaijJall ) J aajl Jl ( La ■ all ) jjaajl liA Almi L-lLutv j 
. eLcjLi AjtAuLa 4jjjjI (JjSj LaAJc. 4jjj1j aJjSLall ajall jljLaj 4jJijI Mijjl (_£.la (jc CsLajla-a JLiik^l j. aatjj ( <L^a_jj , j2 
Jiajl jji jLuk^l (J^ 1 (j^JJ ' ( (J^LuiVI jl^J-a ) CllajVI '"«■*"« 4jjijl l-j_>^aj (jc lj_j^aj LujjilllSl (jAali) 4iuU *"'*' La£ 



pUaJ 

AASHTO i^l 


use ***& fififfl 


j.ljiiu.V! JU-4 


jIj^I 1 iy..*,* 


J " J]| 'Lvuu 

CBR 


A5 ,A6,A7 


OH,CH,MH,OL 


AjjI Jill sJclall 


i.v» ail. .u 


0-3 


A4,A5 
,A6,A7 


OH,CH,MH,OL 


AjjI Jill oJcUll 


da<. , U 


3-7 


A2,A4 
,A6,A7 


OH,CH,MH,OL 


(jjLuiVI '"'^"' 


<Jjjia 


7-20 


A1b, 
A2-5, 
A3,A2-6 


GM 

,GC,SW 
,SM,SP,GP 


(_}ilLull 


OJJ^ 


20-50 


A1a,A2 
-4,A3 


GW,GM 


(JjLuiI 


YCLa-a 


50(>j^i 



( CBR ) J.»»jii iju" ^ o^e £■*»** (6) ^j Jj- 1 ^ 



JIJ511H jlJi- 


4jj aLjJUl (j Jjil »J^J 
) JllwL) U^a( 


2.5 


6.9 


5.00 


10.3 


7.5 


13.00 


10 


16.00 


12.7 


18.00 



( CBR ) J**j1I 4iu" v 1 "^ ( 7 ) fS j d^ 

: jLuiVI 5Sjjia 

ijjill Cjliualj^ll ."| 

ASTM D- 1883 -87 
AASHTO T - 1 93- 81 

_ a a^klumll CiljjVl .2 

. 2j«jiJl 2ijk!i i_Lua Mold (jJlj^Vl liL^I (_illS - 

. Base Plate *^j Collar ^k - 
s jSjjISax ji 2jjjj Lai , Rammer t5L»ili <a^kx - 



jjljl^^l 5^)j) Ifclic. 



aa kai - iaj) (_>uLl3 *Ul - 

-y^ 3 uj^j u' j^° .2 



. AijLJl .3 



4unl Vail ^LaJI Aia£ «-a 1^-iaLklj (4) ^J ci^a qa ejLaJI ^JJjJI qa >\j^ Jp& 12 (^'^*^ j&^ .1 

I . ^j'U^ll ^LaJI (^j^a al] Luj 
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4jjjIJ ^LaJl (^gjla^ajl JjJiaJ 4jjji! (j-o ( - it ij& ii ,2 

, maJl j e-icUll Jj^j Mold ^'''j^ 11 ^ 1 S-AUl jjj L-LLaa.1 .3 

^tikjjiJl ^ijj 2"^ ^ S-Jtlll 2^° ^ ;I J^ , '^ I J A^ist-all AilaJlj e^clUl iaJj! .4 

l^^j <3±ui (jlilj 4li*-aJl jl 4-pUJ! tiLoJl ^ijjia tj.n^ <JjlJ! tilajl .5 

**Uol*ul aa L-iJliJ! Jajjlj 4ii*jl L_ilal aJ a^cliJl ^^Jc ?cixijj 4£jj *_Ja ,8 

. cjljjVl e^A i-^s J^. ^ < ( Overburden Pressure 
jL^a aj aLo.01 Aj<.iji SJj Dial Gauge r j^*H jA^ J-^aji *j «.l&]u UUj 4i»J! j-ac-i .1 o 

48 « 36 « 24 ' 12 ' 8 ' 4 ' 2 ' 1 '0 jj>* ■*■* £*Wj5 ^ ^ jbik^l S^U c>j J^ .1 1 

48 JJJ* *** (j$^ Lj' U^ J'."^' 0' 3Jaa.Xa *-a MiSj^l jl^S* AjAal] 4x-Lu) 96 6 72 6 

l^jaJajJi t aia aJ ^LoJl £jj^J SijSJ ~\ 5 S^lal 4 mil tiljjl ^LsuJVI jl«3** ^*^ l>* ^-£-"^ ^.12 

l_iMjI a-o 41**-jI UJJ ' . u "^^j 

kit Jail j^u^ J^^J ^J?" J^4.5 L) ^*J-* ^ "'jj' ^ _ ^ a P^ °* '^ U^W^ ^' (^ **-^ it -j' ^-^ a .1 3 

. l^J Jljlk^lj ^^r.^ll 2-aj3 Jj .1 4 

jik^l i^inHj iiuj^Jlj cJj^' lLiEjI qa j 1 it lie. Ji. aj **JjiJl ^JJc ^^pjj-ul jUlkVI ^l^JJl a*j ."j 5 
^jljlkVI ^Jc Jai_JaJl jl^Ls (Ja-LH aJ (>i*) cS^J^V^ 2 -11 ( U^-^W Jh^ ) -^«_JaJl ^lala aj-ujI .1 6 

: aJuJi £taU-Jb cUaall 4-gjS j^a. l^iaj fL 5.0 j 2.5 j 0.2 

X ^^-ujLlSil kJL^ill jl^a-a / jblkVI ^ iai-liJl jl^> = ( CBR) U^JjiJll Jj^^J A J > .1*1 

' . (Z) 1 00 

Aic (J^alU **_i^iij (2>° _J-&\ r^-*5.00 C^-J "^^ a *'"' U A ^-^'t **-luU jjj^J Labile AJl **_i*i^.^Li 1 . laJ 

{_SJa.l o^ jLiLLVI o^lcj L-laJ ala 2.5 tj'j^' 
jULk^l ^*jj J^ ^iL?Jl Aflljillj ^LaJl (^gJlauJl Jj*-o L-Luia.1 .1 7 
. 4jj*J1 pliSjl (ji J.^iKll jjiji! (^5-lc VUj ( ^j3^ ) djajll 2-° (^) r^^' V^ ^, ; ^ ; " f>-^j' .1 8 
^LaJb 4Jj*JI ^ac- qj^ AIjLuiJI t-<ljU^il «jj| f,LaJb *Li±xJl ^yic- a^c Alalia alAklLail <JLa. ^j _"| 9 

Coarse Aggregate AASHTO( T27-78 Sieve Analysis Of Fine And) 

JL*-*! .1 

jl ^JiJ^o ClLaja ClI j (JklLo -I n~".i.1» «c.UjIj (jjikJI j»li_>lj (jjjfaJI ^jJJjl JJAaJ Hljla ^Jjajll oiA (jJJJ 

:»J^^l .2 

. }5 ±1 1 »Jj=» ^?-j^ tr 1 ^ UJ2 - c 

: 3jjl!i j»aj. .3 
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. JSVl Js. Z95 ( 8 ) j»aj J^ll t> JLttJl jjS Ala. (ji aa. 1 00 fcLtfl j^jll (> Ajjxll jjj jjaj - L_! 

. Ja'vi Jc 7. 85 ( 4 ) £j JaJ-ll 1> jLoll jj£ 4^a. ^ aa. 500 fB^ll flSjll t> AiuJl jjj jjSj -^ 

»5 ±1 1 'j'j 3 - ^J J LF^ ^4?*^' ' '"'?"' Ai "' 
jkio (jrO ojLoll jlj/sll AlJaJ jaj al lij V! 200 j^J Lpi" J^ J,! ni 11 » ■ ba " j Lfrjjiaj axJ Aiixll jjj ail -l—l 

. f>5 ±1 1 Sjl ja. Aa.jJ (jlc lIlAj jjj Jl i kjiail l ail tljlko 200 f&J 

AJa.^ L$-ol.ialuil 2-a j-""' U^J^W A^alaJI CllL^alj^ll JjJa. ,« LmJ .Jill jalLoll Aaj^aa a Jc AilxJI J- oil -_a. 

^Jaj ■' Jc QjALuLa Aaja. Ala. J AilxJI Jii (.aJ Aiuil jj Ajj iajc. Aaja. j^i JaLLoll Jc- jgJI AjLoc jjaij 

Jaioll j/s jai V jjia. j^ll jaLuljj . jalLoll Cllaia j^s jlj/sll jlj^J L^VI jj axlullj ?r<MnJ Vj ' lK '"" 

AajjklL Aiixll jjia "' jjS.lAa.Lttl I jljjil alaaiuil Ala. Jj 1 Alola Aajaj Jl/la. V'*" jjj tj^i X 1 (_>a JJai 

^i^aj aj Loa AjjJjll 
; ^J^la jjiall alajll AilC jjj jjaj — J 

1*1/2 1*374 1/2 378 : a^jJl, ^ ^1 

1 5000 1 0000 5000 2000 1 000 : (?-) jjjll 

3*1/2 3*2*1/2 *2 : a^jaL ^ ^i 

100.000 60.000 35.000 20.000 : (?-) jjjll 

l_auia AilxJI j^aij 4 f5j ja-" (jl^ AilxJI J- oa3 aclillj jiiaJl alajll j^s i^lla ll lllli Cllilxll ,j - _A 

p . i—i Ci I jail I 
<J_kio Qa jLoll '_""■".' T-1 1 "78 ji">l Aijia pbSI ail aC-Lill alajll ,j 200 j^J LT~ '"* j-° jLoll Aluulb -j 

. ojai ^ (jjjj ^ill 200 ?3j 
jjjll jc jljjjl p J"f " ' *l^j VI ' .'T - ^ (Jaj* Ja Jc 3 jafl/vll jlj^ll jjj ail jjajjllj j^JI sl^iil JxJ - j 

. ^0.3 j- JSL Aiixll ^Vl 

: CJbLuiaJl .5 

LjUja. ail aJ Ailxll Jail j jjll (jJC jjjll I JA A « . ilL jkio ja Jc (jiio * ja. jal Ajjixll Almill l—Luia. ail 

Ajji^JI ^ hnMl Lol i (Jk Loa ( _ 5 Sjj JjVI LP Lttll Jc AjiiLoll Ajji^ill Aiuiill ilisa . AiaSI jill Ajjiall iini'l 

Jc AjSjlLoSI Aioaljill Ajjjullj IJaAj . (JLSllj JjVI J& ^^ La p j^aa a ,_^i Jlill (Jaittll ^jlc A^LaSI jill 

jaAl SjLttll ^1 ja.5U Aj^ialjill Ajjiall i_iuiill L-JL aa Ij . liilillj ( _ s jIaJI j JjVI Jc- (jiii La pj/sa-o jjk iluLill 

Ajilj all Jc ■"'»;" jjjll A1. nl'l ^^A jkio jij^al jx jLnll ill/lS 1 Ajil /eill AiLubj aJ jkio jij^al jx f Jjll 

IjaAj . I^3j3 («ill ua i allj Ajiv all ^jJc ^Jiii La pj^a a jA ^yJcVI ua Lall j^i jLsllj 

:jrij^i .6 

Jc AjiiLttll ojLsJJ Ajlall Ajjisll Aimi'l jl jaio ja jx ojLull ojLsll Ajlall Ajjisll A;ini'l jjjiill iSj^ jl ' , '7- J 
Jbjljloll jalisll jJJ Ajijiall ojLsll Ajjisll A imill Jc (CjJaJ jl I ■ '7- j Loa . jkio ja 

; Av»^3uil jUbui .7 
illaa i1 00 J^ pj"7~ all aAjij jkio ja ^jJc ojUul AjiiLii Ajla Ajjlo A±A ja g^ttaj A-ojxill jolx-o 1 , '"'^J 

I jjj Loa JaLLoll Jc a jja a all Ajlall Ajjloll Ajjolill lliila I jl 

1 50 300 jjj%- 600 1 .2 2^4 4.76 9.5 = ^ ^ 

93 76 41 22 12 2 ji- 

246 = ^Lijioll pjaa a . ; 

2.46 A-ojxill jolx-o jjaJj 
V IjJJj ' jalx-oll (jiiii liJ jjaj jl CiLajAi oaxl ja^iij 1 j»^ajll Ajjia. ojL jj jIj J3 A-ojxill jolx-o A-oj5 jj 
(ji (joxiuil Loa j v aall (juij j-o al£jll ^ ClljJxill Aijx-ol Jjij Aialj ^jJill ' '*■ —j' jolx-oll jl ttxiull jaxJ 

4jjLjijaJI ClLklaJI 7Ua_^ai 

Absorption & Aggregate Specific Gravity (&J1 uAj^lmsj ^jj!\ jj^i 2- 6 

23 *Jj*- ^J J lA Aiiallj A-oclill alajll jIja! fjA ■ ^"'^Vlj ^jAlkllj ^^lall (jCjill jjjll •ijJaJ jLua.VI IJA (j aJJ 

AjLuijaJI p Ijjl AcLi^a jji aJaiuiJ <«jllj Aljxo Aa.jJ 
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Sjiill dAL~a\jju\ ."I 

C-128&ASTMC-127 
85 - T & AASHTO T - 84 

. j#« 500 **-* Pycnometer 6jj j .1 

. flj?. 345 U^jj ^L^ Tamper ^ sbl .3 

. 4jjj}I Jali lllljji .4 

. j^S 5 l>=- ' li, - ui <-& ^ u' j^- .5 
«LJl (ji *lcj!l (JjLuI obi .7 

^jjjJ A£jj!j 4jj1g 4^.jJ 110 ^j'^>^ ^■J^ UJ^ 4iL». aj agUJ! fl-SjJl Q* a^ 1 (jJl^v jfr9* . 1 

4x-Lm 1 9 (jJJ 1 5 *^" ^LaJb e^ac-l aJ 

X90 JL^ J\ Jjj^i J! *Lc ^=i fi (Saturated Surface - Dry (SSD <*±» 

(jjj L-Lma,lj AjjIj^J! dlLcUiJl £^pJ i^^ ^J^ ' *° L ^ ^J^- (J^-^ i^^ f "jJ tJJJ-^ ^J^J 

^LaJu £ aLa-a aA a (J-JJ^' tlO,3 ' . LuaI _Q 
| AjJIjJI dj^b-aJLj (jal LolLaVlj ^^^ajjl tjJ^aJl l_LuiaI ,5 

Jill ^jiS 0JLf« - 1 
(Bulk Specific Gravity = A / ( B + 500-C 

: u) i ^y^ 

Jjajlj ijjijb 1 '»'?■ all j»^jl' (jjj = A 

. f'j^W *'-"' £* <-3J-5 <-JJ-9 = B 

. ^I jaJlj f^jllj »LJI 2*° <JJJ^' (jjj = C 

<_£jALk!l (^c-jill (Jjjjl — V 

( Gravity = A / ( B + A -C Apparent Specific 
[ A) / A- ) = [ ( 500XX 100 Absorption ( 






(Ja^c-I aj & (4) p-3j cl^-i- (j-a SjLaJl jIjaJI jUulul Axj jjAkJl *^^ll (j-a ^^5 tf"^,^ J4^ .7 
1J V &^-aJ ^LaJb e^yac-l aJ J^>JJJ A£jjIj ^Jji-a *^J^ 110 ^j'^>^ ^■J^ UJ^t ^^J f*^^r' 
LjJI (Jj-laJlj a^^hj jjjlLa jiS\ ^JC- ^-aJ*J jjAkJl aI^^I UJJ LP 4-i^^-a L . ia^j , 4c Lm 1 5 



] ^iiij TLuajj 



ga^ £* 





t^) Oli-to) 


12.5 


2 


19 


3 


25 


4 


37.5 


5 


50 


8 


63 


12 


75 


18 


90 


25 


100 


40 


112 


50 


125 


75 


150 


125 






jjJ^Jl L-luaIj e^jj aj 4jj1* 4a.jJ 110 ^j'^>^ ^■J^ UJ* 15^ f^-J^ L_iaa, .1 1 

: ajJu]! cIiVjU-JIj j^i ,^-;^vij jjCjill jjjJl L_Luia.l .1 2 
. (Bulk Specific Gravity = A / ( B -C 

A a la i a t. flia aJlj «.LaJb ^aJLJI fl^^jJj tg^s™ i^'J^ QJ^J 

B / ( B -C ) SSD = 

JjaJll ijjijlj ' aia all alSjll jjj = A 

. c'j^W *'-"' f <jjj^' ujj = B 

A / ( A - C = Apparent Specific Gravity) 

)= ( B - A ) / A x 1 0OZAbsorption ( 

Los Angelos Abrasion i|j^ j^jJl ^jii* 3-6 

(jjjlajl (JjijJ Jj-g-?. -I v^",,l i ila 37.5 l>° ji"">VI j 1 ^^' jl_j^sJ L?^iJ f^Jj' 4-ojtLn AlAaJ jLiLk^l IJA ,jS aJj 

ASTMC-131 
AASHTO T - 96 



^Ij^jj jLi^V ^ii 1$j t *L 508 Wj^j (J* 71 1 ^>i=5 '.'*■ ail l> ^j^' J <jlj^i - 

4«ljU, AM (J^ja jjic. ^.la-li. L_ij l^ikl^Jj & 4-ac-LiJI jl^Jl £JJ^ £-i-o] -*^ a cUac. *-a dAjjxJI 

. 1 00 J] 1 t> lAw i^Vl j_^I J_p- jl jj^l 



.2 
.3 



ga^ £* 



<±na. ^. 445 J] ^ 390 o& ^ U-" cJ^ ujjj ^ 46.8 ^j^ 4L-ujjia ajj^l^ ciiljS 

^ j^j t>5 ic ^sl*J lS^J ^ <-£->^ 4-ajLLc •^•^J Jl^yul 4i»Jl <jj ■ ''"- '**'' »^" *-"** ANr "- w **' 



_/ — _* ^ — -? 



^IjaJU 4Jj*JI £jj 


4iall ^jJi 


£i\j$l\ jjc 


5000 


A 


12 


4584 


B 


11 


3330 


C 


8 



; jbikVI illliaJ (jJAiaJl rj^ (jJ^I tJjAaJl ^^-;j .4 



£jJjJ| j»ljaJL djjl! 


Ja * »ty <j^l!Ls 


D 


c 


B 


A 


J& jy^A 


6* J-* 


- 


- 


- 


1250 ± 25 


25 


37.5 


- 


- 


- 


1250 ± 25 


19 


25 


- 


- 


2500 ±10 


1250 ± 10 


12.5 


19 


- 


- 


2500 ±10 


1250 ± 10 


9.5 


12.5 


- 


2500 ± 10 


- 


- 


6.3 


9.5 


- 


2500 ± 10 


- 


- 


4.75 


6.3 


5000 ± 10 


- 


- 


- 


2.36 


4.75 


5000 ± 10 


5000 ± 10 


5000 ±10 


5000 ± 10 







i -j^jI-n-M jjj^J j^-&^ L5^ (3jL-uJI (JjI^JIj pc^a^c j& Lo L-Lua diljSJI J-i&j A^JjI £-^J$ -2 
Jiijj jljJl £ J^J aJ t Al^A\ ^J ejjJ 33 j! 30 *&J^ bJJ'* 500 j'-^ JW^ cJ*-^j 

. (Wf 

Wo X 1 00 /( Wo - Wf) = (X) tf JJI jbL. 
. jbikVl JJ r lSjll ^Vl ujjll : Wo 



. AajjUl .3 






flicV 



?-&■ 



Soundness Of Aggregate ptSjl! Jsti 4-6 

ii-all CjIjjjjS ji ajjj_jj^all CiIjjjjS (Jjla^o -Ia^*j, J < JSUiJ alSjil 'LsjtLs AjA^j -jj jLiik^l IJA ,j 



ga^ £* 



: jbiiVi H 


*> 


i<<'» Clli-alj^Jl 


.1 


ASTMC 


-88 




AASHTO T - 


104 




2 «\±".„M tlilj^VI 


.2 


. 1 00 ?*j iJ\ 4 ^j t> ^&Li!l jIjJI J^LLo .1 






. fL 8 (jlj ^ 63 t> iiSill jIj-II Jili« .2 






. Jjla ail j 4iaJI 4j2 j/iij *lij .3 






. Jail] t5 £jjLojjji jl$a. ,4 






. ejjiaj (jjjj jl j^o .5 






ajijjuji-ajl djljjji£ jl ajjj^^ajl dlljjjj£ Uj'^ a ,5 







aijjLii .3 



jjc, 4jjj JL V Lo ( _ 5 Ic Jjin-iH jiL 9.5 (Jala ij-° ^j'- <jj^! u' ■^ ^°^' ?^.>' jW^^ .1 
ujj^j uj^W ' '«?'"' j {I* 0.30 Jala ijl=- ^J#JI d^ j»j W* cs^' JaLiJl q* JH ^ 1 00 

. ,0.0.1 Mja'V 

4ijj J3j V La ^^Jc Jj^aaJl (4) ^J Jala Jc 1 jjaa-o <jj£j jl Al V i>SaJl fl^jJl J-^V .2 



j»'j^W LU^I 


aLJU Ja L*]| 


300 ±5 


4.75 - 9.5 


1000 ± 10 


9.5 - 19 


1500 ±50 


19-37.5 


5000 ± 300 


37.5 - 63 


7000 ± 1000 


jl jLaJ 4e jjja JjS*i 1 -1 a a V 1 
f. Ja. JS i ^Lo 25 p?** LN* 



j^ 1 2.7 jl^*J I g * <f> - -Ijjjj LoLoj 4iwJl (JjIaajI t>5 -ia*j (jl ^jic *Lc-L-u "j 8 (jc- -^JJ Vj diLc-Lm 
*UjJa AjjLo *^J^ 21 &jlj^ *^J^ OJ^ (J' ' . ^ ^^ ' UJ A " J ^ ,*"" V <j^ frU^I (j ^"*.?J 6 

VUcJl tJLft 

3 a3j a^jiaaJl j^i e^jljjl AjLaaul j^)£jj i. J^)JJJ 4Jj*JJ ^JJJ ^ ^J-" ^■J^ 110 ^j'^>^ ^■J^ 

(jl (j-o ^£UJl (jS-aJj & LaLoJ (JjiaajI Ujjj (^^ f^-aJ^ **-^ 3L J^ (J-^ 11 *^ Uj'^ j J^*j' ^^ ^H .6 

frUli ^ Chloride Barium ^jjjM' ^'^jj^ Jj^ AiLjai ^.k^ijj ^Luc. ^ JjL^Ji 

(JcliiJI 4 laOUj 
(3fu (^^1 (JiLLall tj^ij (jJc u^jl£^a (JaJj aj (j^il-J *^}*jI ( '°^? - ^ u-" 1 ^' A^Laa ^L^jjI ^*j ,7 

djLbxJl (jJj^J c3^^ 1 *"^ ^ I A j^-^^-^ 
4JA.U Qa jUlk^l tj* ^L^JJ^I ^*Jj ^>-'" , -j' AjLac ^UjI aLu 1 9 cJ^"^ t>° ^>^VI diliiaJl ^LJjU-a aJJ .8 
.(iiJJ jjjj Loj I g 5S uj jl lA j^u^Jj & ^JJ^J t^"' diUjxJl J^cj ,Jji^ ajjj lA jjIj 

jIuaVI ^^j (Jj3 *ISjjI OJJ^ ^JJ^ (JillJl (j-a ejLall jlj^U ^jl' (JJJ C5^ "^^ j'"^ '.'■"^^ .9 
(jl t5 ic aLs 0.3 lJ^-^ L>° SjLall jIjaJI L_LuiiJj & ^0.1 S-O^ C5"jj ^J^- 1 "' 4jj-aiJl L. LuaJj & 

^xuJLlt 4^jjiaj (jjjlu 75 J^ 4 U- 4 ^1 cjA ^1 <^&U2t Jtj^it 4j^S jIajI 5-6 



ga^ £* 



. (ASTM C1 17 , AASHTO T 1 1) : ^\ cAi-lj-ll 

: Jl**S .1 

. j»lSjll jj ( jjjfLLo 75)(200) ^ j lK"" o* sJL«5l ^LooUll jlj^ll jjasj J &■> v I Ija ,j £1 

:*0**Vl .2 

djlii-alj^li (jjl La a LaA!>lSj 4 1 6 Aj J^Vlj 200 P&J J* JLjVI ' ja.VI _jl»J LsAJai jjla i a (j* (jjSS — I 

M^lidii ^ lj J iSj l 

^alla j\ tjl^ia OJ^ oAjaJuj! A^^jaJb ?r^»inj ; ^LgjLj oUai-di! 4Jj*J! I . a «j3 i aV L_il£j i . ii J La >a^ jj elc. j -L_l 

4iixjlj eLul 

. lAjbja.1 ' -ijliaall ojLsJI (jjj (j.0 ZO. 1 4AuLja. jj (jljj-a - £ 

. f>5 ±1 1 *J J=- VjJ * 1 -^! <J=- J^ jj2 - J 

: ^^1 6JJ .3 

(JjlLo i iiLa jj jj ^ji (jj£j ' i, '_;^; tlLyfajl (JL^aiJl *iisj ^^ ^.i^J L^J^J '•}£?■ ilajla^a 4ije jLiia.1 aJJ 



11?2 <ij 

)(^(37.5 


3?4^j 


) fK9.5 


4 (»a j 
) ^(4.75 


8^j 

) ?M2.36 


^^^j 


5.00 


2.5 


1.00 


0.50 


0.10 





: jLH^l aIjjL .4 
. /^0.2 ^Jh ujib }5 ±1 1 sjja- Vj J lj2 cjjIj jjj Jl ^LuJl i_kiaj - i 

^j!j ^^j *J^ Ai*Li (JLcutluj! (JjJaajj i ^jjla Lajl (jja o^jlio (Jj»iit\I ^Lo l-l ^ j t l.iia. ^.UaV' «JTj" w rt £_J2J 

AljiLa 4aJdi Jjinit'l (cJaiU ' - Ua « ^LsJI ^ jl_j/UJ 
4ji1_^a Jjinitll oLlo ~«. aj ^jJa. (JiuliJI ^LlLaC JjSj - ^ 

15+ 1 1 O'j^ ^j^ ^jAj djj j! * ^ °j°? " £3 A ^jV 1 "*.' Oj '' J * jj? "^ " jIj^jI t 4 ^ ?% _ J 

; CJbLuiaJl .5 
JjihtII Jxj 1 a\ a Si (jjjjl — ' . ^iV I i_jLaJI (jjjjl 
1 00 x = 200 Aj Ja^all (> sjUll Jl>sll Sj^iij 

:j^i .6 

. /^0.2 MjV (200 (^j) j«0.075 JaJ^I t> ^aclill Jljjl ^S jjj£1| jjii 

? l£jil jjfl iliisiSI 4if-j CjUuaJlj (jjiail JjS JjJaj 6-6 

( ASTM C142 , AASHTO T 112 ) : ^ cAi^\jA\ 

: J^i .1 

:J^l .2 
. 4jj*JI jjj ,_> Z0.1 4ibj (jl Ji-» .1 

^ajij Aliia (J^j (>5 Ic- pliJlj Sj^ajAjl 4JJ*i! jL^jjjU ?r ^ » in (JS^uj *-^^; ^J^-jl .2 

. AjjjiUa JaLLa .3 

(^9±230)?5±110Uj^^^uj2 .4 



liLudl .3 



(T 11) jl^i J 1 iSa I jx e-l^liVI J»J 4_jL1iJ| jl^Jl jx jbiaVI IJf! I— Ijlk^ll alSjll UjSy .1 
^3j & (Jjuiirll <jaj»uljj ^Aa-ajl jil^jjl <ja (jjj^ a 75 (Jaj-all qa ejLai! jlj^JI Jj^alj (j^alaJlj 
A ^jlu^ll Clju^aall jjSjj] ^X 11) J^"l J' ^a I ^yt jjSI (j^i jl^a Jala. Ujj^^a Ci-Jr^ 

. ?5 ± 1 1 "» J j=- <^jJ i^ c^jll ^-^ .2 



ga^ £* 



(jc (JSj V (j jjJ f-*1 . 1 8 LP^ (j-^ ^jj">^ *H Qlj-UaJI <j^ acUJI fl^jJl jW-^ l " ^ 'M*"' UJ^" -3 

4 Aa"\ 9 ' jxLo9.5 ' 4*4.75 4jM J^LiJl .i^*,,.i « j.'u.li »l£jll jLuil cAjjc. J- -»* .4 



) <*£) jUa-V! ^ ol9 Jai 




1 


3/8 - 4 ?j ) pi* 9.5 -4.75 
) 


2 


) 3/4- 3/8) fl* 19 -9.5 


3 


)l*l/2- 3/4) pl*37.5 -19 


5 


) 1*1/2)37.5 a-j^i 



4 v 3 o.)-''''. * . LLaa diUjxji 

IjLuiVI iSjjla .4 
+ 4_c-Luj 24 *^*j ^LaJb ^y^j *■!-& jJl p- La ^i 4JLii j 4i±ia (J£_lu ^^Jc. j^Jjj jLiLk^l 4jjc (jjjj . 1 

(JiiAjl (JaJAJ l^JjIjj jjS-oJj 4-agU ^\ja ^1\ ^jL^a^l-J LA jjjj£j tjS-aJ ililiua t aluajj & dilc-Lu^- 

MA. i| | 4 axia l aj 4Jj*Jl Ju /*)& AJjimJI dii 1 1 1 a 1 1 iU^aSJ a & v__luliJ! A Lt m t ** 11 '"^ al ^ ilia mjSS 



5JIJV L*pl\ Ja.li»2l paj. 




)20pSj)pl*0.850 


j»ial.l8 (JaJ-all ^gJe aclj al£j 

)16pSj) 


) 8 fSj ) ^2.36 


)3/8 JJ 4 HU ) (J- 9.5 -4.75 


) 8 fSj ) ^2.36 


) 3/4- 3/8) pi* 19 -9.5 


) 4 fSj ) ^4.75 


) 1*1/2- 3/4)^1*37.5 -19 


) 4 pSj ) ^L4.75 


) 1*1/2) 37.5 (>j?Sl 



.U» JaSfl 

Vj al^J^lj 4jLiuJl ^ t 1 . n\ tjll l^la.^a ij lA^^uu dual]! 4j^ui (JljLjJjaJI j^ i ■'*" ajj * ; 4jaa.^bi 

. yfLJtfl AJaaJl jjj t> ZQ.02 <JJ& UJj2 



p J- J 
x 100 =}* 



■ cjbLuiaJl .5 



i " rio'sU AX i ' " > ** 1 1 1 1 1 a 1 1 a j* uJaj | MjS] ^\j aXul 4 1 > ali i — Ja 



ga^ £* 



(jiajjiiS <jjjjl Ja^jlus L_iLuia. jjial jc-V (j^J (1 "4) ^J'1 ^ U£f* *^^- c£l (j* X 5 L>° U^W ** " AA " f^J^ 

. ^jll ^llS*3! AajjIsj Ajjiilj 4a,jJl»ll AjiuaJl j!>»3! (jl <L»&Uil ijill! j|>»Jl jjjSj 7-6 
( ASTM D2419 - AASHTO T 176 ) : *M\ cAi-ij-Si 

: JMI .1 

Ajujxji <aj_>iaj "bjoilj ^jiLall (j-L-oajl <j& 4jjl!l 4-ac.bll jIjaII Cib^sS j^Ic Jj> oaJl _jA jbLa-YJ IJA (j/s i a ^ ll 

:J**» .2 

"| 5 ^Sa, ^ jjjjj i 4_^a_jJ 1 7 J'j^ P^jWj ^=.#1 .25 (Ji.l-ul U> jlal 4-a.jXaj AJMA <JubS Siljl 1 _ | 

£ ja. (J£l <L^a_jJ 0. 1 cK ."J'"'"' .'J *\-j— =_JJ 

l^i^jia ^o i_sjSlb 60 (JJ^i* lA^ W^J ' ^ ' ^"'Ji' 4j^=JJ 1 /4 i>^ J^ J^4 (jJLaJjl (j/i ^_Jf^' "S- 1 

<b_jLs <b_iijlj jtjjB l^J ojIau (j^ <bj£/s (jjii^ 4jj£jjj Jj^ ij_^^ 1 ,*?^ u^." 1 "*^.' J' uT^? j ^^ J — P_ 

(Ja*1I eAJaia Jc-I aljil 3 F**^j' c^" ^^"? j ^-^J^J ' Ajjxg 4Ai >iLa 3 
• A 4^, ala ill 4jjJjVJ ^l^ajjl aaJajaJI I^Aj v jbill AJaal JaC-biaJ Aj^" 4_^ajJ 3/1 6 ^>^ JaUa-Q aoJa^ji. - ^ 

j^ailulll 

"| jiaSj Ajiajja-G oJetsj la.. ill Ajjbj (jx ±JJA ^L^ajJ 1 8 UJ^J t^J^*" ' .'J' '•"* (>" ^-i_jS-o j£j oJcli -_* 

fLLc. (J^^JJ ' 2<ljU,,iVI ^i OJC.UJI JjSjJ (jS-0J (jiv SjW . -n iljjjli. jJxLjlxl tll!>lj l^J oJcUJI j i Aj^aji 

i 2 iljU.AH (Jib l_Uj ailil ^jAci jjSjJ (j^ajij lilljj . i -llj '-~°" Jja. al^i.) (JJ^J ^J^Jj 2'iljU, ..Vl Jci (jJLioJ 

»^£ 1 ls^j' ^iS^J*' (jj_5 U_5^) ' - Ua « Jsj L-Ui bill Jc'-J S-^JJJ 

. (3^85) ^ji 3 ^a- u'M ^^ ■ j 

Siljl — VI J] Jjjill Jail ^Ij 2-°^ " J 
; 4jjaaJI J 4 .* 1-^*1... -ill jblk^l (J^^-* 

x^ola jjc. AjiuJl£ jjj^K ^454 - ' 
. (U.S.P) oij>4> (3H 640) ^ 2050 - m 

. ( ^b X 40) AjU^Ujji (3^45) ^ 47 - -^ 
pciijjj ^ijj (£ I jl M 2) ^j r^"jJ ^-^j^ f^>j2j ^jn f^ ^LaJI <j-o ^jjJba. "1 /2 J -j^...'Kii jjj^K cjI^j _ 

^ J M . .1 a 

(jjfLa (jl (j^ojj & LJJJ^ 1 JJ ' ""^^ (»J ^-^?| ^'^^j pc^j^ajl Jj'^ all ^1\ JjUfi^lLojjallj ^jj^jjiiajl ' ill i <a-j - 

Jlls. CJ^lu tbi jl I jjai* c-UJl 
4-a^lc. t>5 JiL 4^j^cll 4 iljU.nVI 2iLaJj L-J^ull ^bs (j^i tjjll^ "] *^^ ^1\ (Jjbill Jj'^ all qa 3^85 ' Jskj — 

. Jjla-all jjx 3(^85 tsJ=- J j i -t>11 2^^i_jj4.4 
al la^J 3 rubill «-a ^bll I^A J laJLuib t^ 1 ^^! t5^^"l jW^' ^^ 4ijlLiJ cj^ijII ^b AjaL^L^a jblkl lj^3 J 

jLLill «.bll 
; J-aaJ) CJljki .3 

ClJlS lijj . 4 j»3j ijk-" J^ J 1 -'°* jii ^^4=J lAjbli.1 jl^all Ajjxll (J_jSj (jl J. '-~°_; ; Aijxll jj. aaJi — I 
Acbll (. jsA\ ^Jl jbxJI ' il i '"_' j JjHj liljij aJ ■ "t-"' l^ili J ■ ^°" ; l^-JJI jl jS^u V J'j-hJ 4iii_<i 4i_iiJI dLiuaJI 

4_liajl (Ja 

Jadbiall fU3j ci^ 1 *^ jjifuill j^^*i — L_J 

_<^ajj 4 (3^C Ja. jbii.Vl Ailjixul ibjj ^)j°J'"" AliuiljJ Jj'^ all f~jh " ? 

l_J_)jJall iij i AjjbJl jl_axlll (jx ia.1 1 U^*i ^° L?' ^Jj*' '^J C ' i>° U 1 ^? 4_jlc -7-^ 3 <l j U , ,iV I J p jij - J 

Jj ji jcbiil lillJSj AjjIjA Clcba AjI ^'j^V ^^-5 ^'j* ijc - |^' ^^ SU,,.ljt fjja. Ailj^-iiii'yj Jiuii Jc 

. ^^^ 1 »-^ ^-?j^l ^J" (=3 ^-y*^' 
^i °jj^ 90 (J-^j ' (^3l 'W-'-? J^^ ' , ''* ? t>° oii!ij ^j3 aj ijliui aIujIjj 2<IjU,,iVI ^U»-i lilij j^j ._4, 

tiUti <LiS ^Sja. (j^ ojj^ll (jj£2 ' - Ua t (a»-»20) ^b^ajJ 8 J'j^ jlj'^'l (JJ^J ' - Ua « "Lib 30 J'j^ 
2-a iSa p- Ijijl (j^ 1 _ s -aba > ^ I * jaJI -I jaJLml Ajlaull OJ^J ajbll Jc l—ti-ljll (j^i 4j]i Ilia, ^jll (JJ^J Ja-j t bblj 

(j^ajill Ia^j jl^-?. a^akluij J3j eLkjiuil 4jLaJ I iiLiSVIj - 1 -7- " (J*-?- 



ga^ £* 



: ujUosJi .4 



JyOjil gdxLil SiC %(.\jfil\ 



x 100 



J-jJl ylS-!l 



AijaJl »>-i. Jic. o^l jail 

jlj^JI ( ^aj t>5 Ic. jl ja.1 jl jLiia.1 JjiJ lfe"C- Q^J L aLail 4-ajail j>s jal ^lajjl ^il£>ijl *Loji dljl£ lilj ,5 

(jiojJI ylS^Jl ^A l$jl t5 Jc dj!^jll guliill ikjjijlall 4 ajill ja.jjj 4 

fiJ^Jl sj^j jjj jjjaj 8^6 

( ASTM C 29) , ( Unit Weight of Aggregates ( AASHTO T 19-76 

: J^i .1 

:"0**V) .2 

: tsJ^i (> oj>?.Vi jjSjj 
4jj*il jjj j-o /•0.3 ls^i u' *** ^ l ' l '^ j^ u' j^° - i 

I '«■ aj 4jjA Jc ejj,Viiii« Aiulfrj (_J.la.lj <L^ajJ 24 4ijiaj LJJJSJ <j^ajj 5 /8 'J^ I -lL oil j^s liij L-Uj b3 -l_l 

_ <^ajj 5/8 l* jLa ijS 

jj^J jl L-ja^J Lo£ ^ikl^il (jjjail Ljj ai jauilj ^i^-l j-Q tjjluwi jj^JJ j£*iil ,-jljJaj fllj ^^a-6 (J^- — ^ 
aSj i _iL ail j^s iajjiij L5 iC'l j^s ftluii jl i_ta-j 3^^ .la.ljj 3^ 1 /2 (.y^"',? . JJiAil Jl aaLLjiVI J aa 1} UL a 

. ^=JJ 1 1/2 C^Jf- JJ 1 2 ?aj ji 1 

; ^yJliill JjAaJI ijui^ Aiuiajl LlJUuaJl ^ - aflV I ja a ll v _ r lc I -Ijllaail JUS^ill aa Xoiuj 



) 


) ^ ) ^jVI £UuJI 


)r( 


)r) 


AjuJI 

- 10x (3jM 

4 


jM 


^Jiuill ^Jai.n]| 


13 


2.5 


5 


154± 2.5 


152± 2.5 


28.317 


25 


2.5 


5 


292± 2.5 


203± 2.5 


94.39 


38 


3 


5 


279± 2.5 


254± 2.5 


141.585 


101 


3 


5 


284± 2.5 


35 6± 2.5 


283.17 
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fo.AaJl '*■';;.-'■" ^f^i\ ^>A\ laua JjjliaJI j»Ua,i ( 1 ) j^J Ji-^ .3 



3?/^ 


l-oLa ijS / JJa j 


sjljaJl ^JJ 


4j j±a 4a jJ 


^JjfJj^^jJ 


999.01 


62.366 


15.6 


60 


998.54 


62.336 


18.3 


65 


997.97 


62.3001 


21.1 


70 


997.54 


62.274 


23 


73.4 


997.32 


62.261 


23.9 


75 


996.59 


62.216 


26.7 


80 


995.83 


62.166 


29.4 


85 



: jUiVl 4jj& .4 

Ail^U tajJa ^cUjll .t..ia*<\l ji ,j£.ul£.Lail «inq«ll 4ij_>laJ (—Jjila/sjl (jjjjL? jLlla.V I 4JJC (j-lc Jj - aa " aJJ 

i«5 ±1 1 Sjlj* ^j^ c> ^ oJJ 3 "J^ 1 f 3 l?^ *>ll <-i»?J f3 ( AASHTO T-248 ) ^ 

: JLLaJi »jjU-4 .5 

el_LaJlj dilc-liaJI (Jljj t -- J ^ at j Lff^^J ryl >j ^*JJ ' 4^J*jI *j'^- *^J J ■^ c ' ^^^ JLiaAjl ^uii ,1 

. ajjljll 

. X0.1 ± ^ JU^W uJL-JI *LJI ujj -"^ .2 

*j3 .lajjj t (JjjLuiil (Jj.IaJI ^yt cLali -j - ^ II e.laj Cj-j-J ^"^^J ai-aJI ejl^j_a 4_ja.jJ (jAla .3 

i a y flj I 2JO 4 la i " aj " 
(jL&aJI co-ai ' ■ Ijilajttll tjj^jl (>5 ic cLalJ a ja a II S.laj A auiqi liljjj & JL&ajl (J>jljt-o ' ■ LuiaJ ,4 

sSL-ajJl 3-ijj-Sa .6 

Jai jl <L^ajj "| "|/2 (jiAio ■ -*1 tlilj jl_a/ul t5 Ae lljljlaajl oJA j.'^" 

Jc 4C J_aA 0^0 25 t ^'^' ' ■ V ' '•"'.' ^°.'^" TtluJ I^JJJJ 2^L^=VW J^VI t-Jjiniflll (_5_jxjL)j Ajjjj Jlj<»» iLoj - I 

jIjaIi Ji jjj t »j*25 ^^j ^U-^ ij-Jj^i y^i A ' »j^25 ^^j tP^i |> '^'^ JbS-sli 5Laj »j < ~u,,.u j£ 

^jjjjuU liSJjj liJjJl L-ljj '-°^ .jalLiLttil * jajl jLaaluib oJjl jll 

4j31j!| Sa<Ull liJj jjc.j i jjJULill plS Jl AiiLlI <jjiaj (J-J '.'J' SasiB ?r<Min VI JjVI AiilaJl ^ ^ cs^'jfc! "M 

JbLaJl jJ 4c_aUa_a>i]| jljJJ I4J AiLJl 2iiiall plS l_uj oall jjiij jV tialS liJjJl jjSj iul^jllj 

^-Sl - oil (J jjil L_J^)jJaJ jl^dii , A J?^ oAa.j (j jj ^ic- Jj L^oaJI aIjj (Jb^all ^B jl^aii ^-jl - oil (jjjj! J^aJ — ^ 

JbLall ijljua fja Jjljll ^jJl ^i "■>■ all J^bt-all j«S jl^j^H 

: j^i SSjjla .7 

<^ajj 4 (jc- JJJJ Vj <^a_jj 11/2 (jAio ■ a3l l^jli jljxlS Ail^iall oJA (JJJ=J - I 

ijjajj <ajij JS liLoiij t JLjS^alj tlllUllj ^IjJIj JjV I ' " ' ■ '" Ajjl ulla CllLia tll!>lj Jc jUS^il iLoJ — (_1 

2 (j-jl_J^ l_ijL2jIj JLiS^II SjjUIsjI i_ul jaJl xi jjj t ^'''* 1 '- ' Sjljjjijl (j^i Aj»ia jl JLo AjjIj oJclS ^ylc Jlj^"" 

v ilj fcjLa S ^ j i a ] -^ r 1 1 aj a < lai j u\ l oiaj I j lj ' ,a 3 ' lA lljaj l *^-.'^^ 4_ljl_a^ 4_l y ^^ o laJ ua^ >** aJ v o^&liul /'>a A 1 a oj 

jl_o^jl (_5_axoii aJ v I ul ^- JSj 0^0 25 L?' ' a^ 1 ! ^^ - gj^ttil Ai^iajU ajA 50 lJ,'^"" M^-^ Al^ JS liLoJjj 

^ jjS^I CililjaJI AiuiaJI jI_o^jI (j^i SjojSjI « UaU S jji jj Jjjj («l ^il^J ''v*.' ,*J°* ' " * ' ,'J 1 '"'.' j' t^ 3 ^^ 

AjjiaJI jLj^all AiLa. (_gjluLa Claj jlj^Sl ^kjj 
jl^aAi] ^1 - oil (jjjjl L_J^)*iaJ aja a II o.la.j Qjj (jJC (J^aaJ aj (J-J^-ojl (Ja.lj jl^oii t -jl - oil (jjjjl J^aj -_a. 

JULall (J^La-o jj 

; LJjjLsJl Aljjh .8 

JSI jl <^a_aJ 4 (>lio ■ oSI till J Jlj^ll (jit AljjJaJl oJA lj.'^*" — ' 

Aio ^jii (^Ml p_Ujj^l AiJj Vl J& "SCOOP " 2ij»-^l ji LJjjlaJl ^kuiljj AjjI^J Jl JbLall blaj - LJ 

. A\\v\\ j. a^a jL^aiJl (Cl 2-"J (jl^-oVI jJ3 iablaVI ia.1 I ■ '7- jj . (jLiS-ajl Jal (j^i <^ajj 2 (j-C' jlj-ail 

tlilcljall 4jAaJ| jl^oJI (j^ ojAiSlI « ^°" JJJJ lS' y^ ' - ua « 4 ajjlaLa obU jl ^-jL^aVlj jlj-ail fciiui (_5_i^li_5 

AjjlaJI JbS^il AiLa. (_gjlul^ Claj jlj^Sl jlLiui jjS JJ^VI 



ga^ £* 



JjUJl CilajVl CJljLHI 1.7 

Materials Sampling Bituminous ^ulijSfi jI>»U 3Jl« cjLLc iii 1-1-7 

( AASHTO T-40 ) : M' ^u^l^l 

^ 4 jL oil ji 4 «'■ g I '«■ ajll ji (JjLuJl p_jJll (>o tlulSi f.\jxjl <&lkji\ l\jjsM ^'" tliliic. iii 4jij£ Je 4jLlJaj| oJA j; uW 

jl 4-jLLjlvVI aljS^I ji dl^JLul (j/s Loj Clliuul ikjjj ( (J/utJI a£j<<s AJCj (JajuSJl 4_kij jjc. ji JJjjSjl a ^ " ji « "■ —"'" g&J* 

elj^J 4j/sAl (jjij l^J jl^sH isLaa i^jl-iic iiVj . Ajjlaj^l jl^jxul j^ ■*' ji (jjjijlj 2 «^'u«ll CsbjLaJI £ya ji CiUjaJI 

SUjXoll ^Uil lilliSj SjUSS 'Ljijia ll S.»U< iliu cAiic. Jo Jj^aaii 2Lo_ptf! CjUaliia.VI JS JUjI L-J3Q Ifrjlc. CjlJLSa.V1 

; jj^^ <ujLJ| jIjajI -^^ uj^! ' - \, w } 

i*)iW',,i«ll 4jjjjjjjI 4-jLm^all CiljliLk!>U A^lj jjj - i 

i"j'iljU,,iVI jj (JloIjJI (j^ j^lj jj] _ j7 
; ^^IS <jL oil ji 4 jl i ^i i L oiil CiLluul *^a. (JjSj - J 
L-lJIjiJI jl djUljia^VI jl Jxal^)jjl (j>s r^J^- ^?^ .i^lj ."1 
dlljJaJl jl A^JaUl^Vl alj£V' J oJ^^aJIj 4lj* "'"" j' J^^jI ^cjLj jIjaJI ^ r^^>?- ^^ .l^lj .2 

. £jjL»JI JJiHiilS Jjla Sijjiaj JUliVI 4ajJj JiiajJl 4a. jJ 2-1-7 

( AASHTO T-48 ) : ^ c4i-ij-Si 

AjjjjIuj! ilAaoLal] ^jjLgj! .AJ^Ulla (jJa 4JL^)JaJ (JLmIujVI 4_a.jJj q^±a^\ 4-^.J^ ■^■^J J^^' diljjaa. Aij^iaj! o^A i '" ■ ^5 

dulj ^(^5-iaJ (Jj*-aj aJ t_ilii>i 4x-ja^j **JJ*Jl Sjl^a ^^.J^ -^JJj J^a-Jl L-IjajiIaJI jjJJ *Uj3tIlj jLiLkVI c^ 3 -^- < y 
t jUlkVI S-*&-U J^4^' O^ 3 -^*^ '^ c ' U^ A J 0,ii, 4 '"^ L^^'j (JjLuiJ! rJaj-u ^jjS j-^y'l l_A^ic t^-i>iau ojlj^i. 

. jvi jo. a j 5 

^ic 4_ialj jcl .iic. jjiaiA^Jl Jj^-la ^^-aJ *j'^P^' ^-?Vj^ U-"^^ tj^ c ' ^^'j^ •^ c ' L>^K-r' ^-* a ^ ^j'^)^ U^ ' ^ 
jUlk^l 5-l^a.V a^klouj , jUlkVI t ; ^ ij Jala-ail <jjjj^ ' . ^ ul £-° je^iaul ^j^ a j" Jala, a^c ^-o >^-U^I ?cJaxj 




Aiiaas jl^. (6) »aj ji^ 
Materials Penetration Of Bituminous ^Afw^i J| >^ Jj^ 1 ^j j ^-^ 3-1 - 7 

( AASHTO T-49 ) : M* 1 ' ^-M 

j^j-a 4_JaxjljJ Alj^Jai! o^A ^^aJj t Ajluollj 4-Aua C-_L-aJ]l 4jLi^juu\ j!j-ai] jj*jl j'-^ Ut?^ S- 1 ^-^ ^%^A^' °^ 



4j^l_ii o^jj j jjc- jl^-a- al^aJLJLj J^jiJl ^^J^ L>"^J ' ^-aaa-a cflj^pa iliaJ IAJj^jjj **-^?*^' 



ga^ £* 



'I £f " 

jjd\ jLuil Sjj! (7) fJj dS£ 

Ju^ij^ .1 

A-* (jjiu gpllJ (j oat-il **i^J 1jjI*-o (jjfLij & J^-^J ' j " Sj a I (Cl Jjj^J jj^- all 4£^pj ftAxaJ jlg-a* (fil U^^ U^J 
Jai,Ljajl jj^l^ (jjfLij & I a la > iba 4 ijaul ^l&j 4_uc. ^Sjjj ^C^Jl ^Ja-uJl (jj^J (jl L-iaJj & j^>*^' ftliaj-a-a 1 <>■ aj 

' J^^ A jj^- A 'l 4±& UJ^ (J' S ^ ** liaJl (^£-9 ej-J^I ' . ij^ J*^ fJJ L-ciJc-j , 4jJj£ <ja ^ Sull 4_^aLk diljJl (_el 

bt-o jj^^'ij e^>j^u Ls-^j' <jJj^ uj-^? u' ' . ^ ' *.>^ ' ** *j /" ^j^ 3 u 2, ^>* a ^' l>^hj ?'_>?■ 0.05 ±47.5 

. r L»6.1 ±50.000 

^Ui aJS JuJ dlUA jjS2 ^ r lja. 0.05 ± 1 00 j j>lj* 0.05 ± 50.000 u' jj j^j 2 J ^±n ^ 

_ I^Lj (-.jlLJl jUik^l <-ijjii Je. bLScI ( ol*H 2j oLju 0.9 ) ?lj?200j flja>1 00 

*j#« .2 

J! 0.039 ) f- 1 .02 JJ 1 .00 IajHj UjjS ( 2_^ 2 ) ^ 50 t*lj-l= uj&j ' ^ j^ j' ?440° 
2^jj 9.7 j! 8.7 u^ cj' J 2 ^j' J* ^jj^ <&* ls^ ^■^^o Wy* 3 lS^\ <1)j& o' lJ^- (^"jt 0.040 

L^ali ILjji-o jjSiJ Jajja-Jl <A$i jcjkj L-jaj ^JaSJl jxjj t jj£VI ^ ( 2^ijj 0.0005 ) j" 0.01 27 
jjSj J s-ljj US (i^jj 0.0063 J! 0.0055 ) ^ 0.1 6 Jj 0.14 oh jji^l ASjcli jLijjSjj 

jjijl^jjl (j^ y^J TjIa ca^pJl jjj^Jj jjJJiLjJ Jj^i. jji *JJ*i/l jj^- a ; <lL^ajl ^JC t*J^a gJaLaJl 

1 2 JJ 8 ) j%-°jj^° 0.3 J] 0.2 c> e^l »jj°j ^jV cr? 1 -^ 1 -^j^l oA? _ uh^^ l^j*^' 

f* 45 JJ 40 u^ ^° ^M' (^ j' Jj*^ jW ^j-^ 3 l^ ^^j^ ^ *j^V t>° tj^j*-^' *>?^' J^ 3 c^'j^ 

V sA^ ,> ic ji^w Ljjsj ( 5-^.jj 1.5)^38 J^jj(^> jj 0.002 ± 0.126) ^0.05 ±3.2 

. ( uJ^ 1 L^ r^ 3 ^ ^M 1 ^^J c^ m^ J >?-jj e^ 1 ^ ) r^ 0-05 ± 2.50 *** 

flftjll .3 

t ( j%1jL 90 ) ^IjSjI 3 ^«-" "^ uj^ u' '.'?; <_Jal ji 200 U^ jj*^' ^j J uj^ 2 ls^' j ' j^ -'■'-'-; («ill 
. ( 2^._jj 1 .38) jvo 35 J-Jlj ( 2_^j 2.1 7) ("55 J*& : <Jj L^ likljll sjUjI jj£2 J ^^nj 

: ^JL»B j»UaJI .4 

Sjl^iL *^J^ (j>a ( 5^ 0.2 ) 5(*0.1 L>° J^' L) 0, J^*^ ^ t&, t ;^- - '' (jjl-aJl aLaaJl ejl^i. 4ji.j.iJ JaUSiV' L , '^J 
L-iJJiLaJl LJ^Jl Jjj^J ( -^ at j ALaaJl pLajjl jjj^J (jl t ; iaJ LaS & jlJ "j (j^ ^^"l *^^ U^ V' S-^J ' jW^ 1 ^' 

a-6 "| 50 -3 S ^ A 'l *- a^>Ji *Laa (j* ( >5 icl ^LJl ?cJaj-u ^jlum (jj^jj i. aLaaJl pla ^jS lI^V i^^ ^SO ^*J t3"^ c ' 

aLaaJl (ji «Lall (J^La-o alAkxul (jS-cJj & Usr 3 ^ j' c — ^->W cH^' ^l-aaJl ^J& ^Lcj-uJI ^^c l. lauj & (JsV' (.5-^ 
aLaaJl qa *Uj*JI (J^J UJ"^ 1*^ ' " JJ*"^' ^-J^ ^J^^ *^-^& IJJ . ^ JaLkLall ejl^pJl dj a.jj (JJ*JJ (^^1 

J^iJl Jl^ (J-aaklJ AjfllS Ajj3 *^J^>J oAjj JJ L. iaa3 & (^^"l 

: Sjlj^ii 4^j^ u"jjft^ .5 

; 4_jjUa-aj| Aj^J^ya^l jIjaJI jW-^ ^*- ll3k dili*-flljx LljLillaLa a-o AJJaljla Ajj^I (J-^^^l 

J ^1 7 ^^jH ^js^ ( ASTM ) lA?* ^^luy ( cj5 77 ) ^5 25 *j! j^ ^?-j^ -^^ cjljUik^J 1 -5 

. (-1 5±1 50 ^i ^ uhW^I >s J s^sj (^5 80 J\ 66 ) <>5 27 J\ 1 9 u^ ci-^ j* (*^1 7) 

^5 63 J^ 1 o- 1 ^ 1 f^ 1 ^^ H5 39.2) ?5 4 j ( ^5 32 ) ^5 >^» Sjlj^ a+j* £c cjJisi^I 2-5 

. f- 15 ± 150 e 1 ^ 1 c^ u-y»*Jl j^ J m=sj ( ^>5 32 + J! ?5 8-) c^iS^j^{ ^563 J ) 

ji ( cJ5 64 j' ) ^5 64 J^-^l o^ 1 ^A^iuy ^c_»5 1 15) ^5 46.1 *J j*> <+j* ^ cjljbik!^ 3-5 

. c-15 ±1 50 ^' ^ lh^I j-s J mwj « (^5 131 J\ 77 ) ^555 Jl 25 u£ ci^ 

^ a^aXuiAjl (j^LiLJl ejjU-o L. '7- j IJJ & Al±i L^jS aSaj^JI ojl^aJl di^L^ J& ^oj*j jUlk^l ^J^JJ ^^ (jl 1-aJ 



ga^ £* 



?ijJajA\ £La.jJl J_aJj JjLuJI dil J JjLuJl jj a a * jjjJjLLJI SjjU_-oj (jjjjSalU jLiikl ) ** a ul^j JLoJl *L&aJl 

.((ASTME77)*^lj*ll^ 

jl (j-ljt-a jl TrL^j (j-a pj'^ J *^"" pLL lj'^J u * ^^ JLi (j-aLkil JLJI (Jfa ilii* (1)' t . la j 4 al^a-Lul J_i& 
jjlitj Jail 4J (jjfLlj & fijl jjAl Ai*Jj 4_L&AJ SjS tj^J^ ^—flJ-uJ ^^^ JjLujJI (jlaaLlj ^Lc-jJl JjJJajj Lo£ liLluJ^ 

. JAI Jb. ( "2.1 7 ) ^55 J&* J*bJl fclfll >s <^l i«li O&j lW J* ( "3.5 ) ^90 jl^ 

: cjjSjj SUI .7 

jLgja. jl t—fllflj] 4x-Lu) jl ^bj^S j^-?* <-]^° 4±JLi<ft t ^-y3jJ Sljl {Cl al.lk.Lml (jS-aJ Jji_k£ijl AjjAj jjiJl S j^_a.^ 

0.1 i ^J^-^- (j- 9 ^-ii &\^ aj^iV' UJ^J ' <-pl j' 4_P^ 0.1 <j! ^-^J"^ UJ-^3 LJ' -^J-^ *^>^j^ ^J->° J-* 1 ' 

(jl L. lajj & 4_uIj 0.5 LP 4^ ^^"'j' a j; ■ a A p\^uwi (j-JljJ ^l-io allaJJul t_Jajl (jS-njj & 4_P^ 60 *J^ 4-ulj 

jj*jl Jl ig 7- ; J.>-*^ t _ 5 £jjLojjl Lluajj jl^a. L\> (jl£ IJJj AjjIjO.1 + Sj^s* l>0 ^j*!^ *^ & 11-^ *j^ uj^ 

: ^** j**^ .8 

a"| QQ jjLaJJ V ' ** 1^ J 4-LUajVl 4**J»'l Ojl^Ja. A^.JJ <*^^H ^aJ-uL<Jl i . LyjLljl *_a aJ v SijLuJ -^-J- aJ 

1 00) f 56° Jj^^ VI ^i->j°i L_iuajl jlj^aa ^ nr. ojlj^ ^>jJ Lai , ojljLJl A^jJ (j- (Jcl 

] 4_LLLajlliJ| Jll^aiJ Oj|^)Iaj| A^.J^ jLiLi.1 Aij^ia ^ ^~"'^jj ^ *J* A 'l ^jl^A 1 "! ^■J-^ L>* ''"-I ( L_ a 
pLcjil (jS 4 La 1 1 'j^'i aj 4_liIjA ,*^lla ' r - 4 Lladl g. I jSa I ( . ll^ x-o ^ o^j^ilj AiiiJl Aij^jla 

(3-^1 0° LpVI (jic- p-*1 -^ -^j^ jW-^VI ojlj^ ^J-^ Jj L^-^^)^ -^ L^a-ac (jj^J ^U^J 

jUikVI <—ij_)ia (_y3 J^j*^ (JS lie Al^aila I _ ll * Jt~- L-lu^J [jl 1 . laJj 4 ^^Vl ^jl^jlkV a5j1aJI 
Sj^lJJI lie plj^-il (_^3 ^^^ (iJ^JJJj jLuiJl It b AjLa^£ 4jUj!la ^j pl-Cj (JS , Li-«J ,2 

1 12 lf * V uJj , (a 70) P 21 "i> J33 V j ( a '85 ) P 29.5'u^ ■HJ( 3 V °J>- 

Al«_uJ pl-^-J (_5^ 4 La 1 1 dl3l£ La |jj 4jLi. ^ jjUC-LuJ (JCp AJJJ V J ( L *° L '"'*J 4_C-Luj] 4x.Luj"| 
i Luq J j A£.LuJ ) 4_C-LuJ "| "| /2 (JC A_J jj Vj 4_cLuJ (JC (Jaj V Oi«Jj 4 ( dLjiijI 5) J^^*1 75 

(ji 3 jja ll ^-^j^ ^ 4 ( ^L^j' 3 ) j^V" 90 ^«-^ *^j t^-3 ^ V"^ ^^ L-a Ijj 2JLi. (^a ( 

( 4-^1 1-^*1 > nl ^J lij ) JSlJl ^^i L3j^ J^ j^OU 4 1JT all ojlj^Jl 4^.J^ J jj^J t_£^l JLJl ^1 aaJl 
La I jj 4JL*. L3 -k jj^f-l Lii jje AJJJ V J ( L_L-ajj 4x^LuJ \ 4x.Luj"l "| /2 ^JC (JiJ V OA-J liJjJJj 
j_C A_JJJ Vj 4^C-LuJ jj& (JSj V OAaJj i ( dlLlijI 5 ) _S * " 1 75 A^*-^ ^^-J J ^ Ll*Jl dljl£ 

3 ) j"^j} - 90 -^"tjj ^j ^ 4n^\| dull La IJJ SJLi. (^a ( 4^LuJl t '°-^'j a^Luj) 5^Lui "] .5 

( diUiijI 

(Ja^JI ^rjt^jl *_HV' L3j^ f*'^?" 50 Ojl-^o UJj t^ 3 ^ LJ^\ja. J^ij jJ La , "| 

iLa^Jl ^ JjxJl-a j_)«J! JL^.j dlljUikVI ClLaJ Ijlj 4 l^jUaJUj OJJ^J ^J^- 1 00 C5^' 

^yS 4 LlJLilj d]|jLLLi.VI dLaJ IJj Lai 4 j_J»JI jL^J _>- a *-jl f- 1 ^ (J^ OJ-kjLu 4_Lud| pl-Cj * - ""* jj^ 

4 4iLulJl t-i|jl-.A. H ^3 iLa^Jl 4_J JIjJaJI <—SjJl |J& pLcjJl «_^jja A^.jlA j_>*il jl ^t-j ^La^Jl 

jl fra j (JiJil ^J_la al l^lkill J jLlkVI AJ IJJj 4 jLlkVI pLul LaLaJ 1j^ai_a pLcjJl t^J^JJ L_±^Jj 

4_alj 4-JaAjJ pr-aj-JJ (J-ftd ^Jl aLa^JI j-a pLaJL p jLa-a (^la (^3 4_Ll«j| *_Ja oJ 4 aLa^JI p* jLi. J] )*Jl 

(JaC ^Ljj j_)*-jl jig 7" ajLS '("■ 4 H« '1 '("■ j_Cjli_aj| (JiJil (Jjf^ 3 |* ' -^ J j r^ * ^ * j- 1 1 pLcjJ 

Ttla^J «_a L^_uLa^lj aJJJ jjj*-j| (JSojLj 4 1 aa ^'1 OJ^\ lajj Jaj 4jLi. (JS Jj 4 (jLiJl ^ jLu^VI 

4_Li*J| ^rL..,i Ic. 4_lAa1J| 1 g *^ J j - a *_a 0_>jVI *— S_)ia (^JLla^J |Jl4 Jj CJJ' ""J 'I ij^-^J ' ^ *J*M 

jl UjJJj-aJl Of.\p ikjJ o 4 ( 4 * /f^ A aJ^Lo jlA-a ^J p j - qj a ''j^ j S - ea ^ yLa^^L t^lJJl o 

LJ ' J jl ^ 7- M JaJjJaJ 9 4 > ^ ail jj-°jjl 6A«J 4.C- U-dJ uVI (j^*^ ^ jLk^all I'" UjJj-aJI tali gaj 

pLcjiJ 4^^)^. (£l dliaa.jJ IJlj 4 O^jVI a! ikluil lie. 4 J j- 1 1 «Lcj 4_iia.^La ^Ljj 4Jj!i^aj| 4JLuLaJl 

5 JJT-^'l ojLcjj S-^.j'i'll oJA (jLaAJ i . laaa 

(Jaj V I " ^a j 4_Lj*J| ^tI-illi Ic. JalSj Vtf- j^jc. aja iili^lj jje: (Jaj V La (Jj-^ > flJ l . laU ,2 

3/8) ^- 1 L>- WLlJ AjlJI JL V J 4 ( 4_^cJ 3/8) ^a 1 0^ Pl-^jll jl^a. (JC. lAJl*J 

JS JjSj 4 j_JC J^ A«J ^LaJl j.1 aai) 4_Ll*J|j JjJail JlLxJ JL]| (Jjla a|jLilLuj| aJ IJIj 4 ^ ^ - >-jJ 

L_LuJLLa ^i.l 4-lJAa ,_cl jl jjJjIljL 4jL,aj OJ^ai-a 4jjJaJ ^juLaS 4jLJaL 0_>jVI l °J^**^ A% jl JJa I 

J5 V I (jlci ^)jj iJj^lj a laJL-tUj 4 ALJaJ 4iLa. ^jjJLaa ^ - LS J J- ak^J «J ^J^-ia^ I (j^ajliil I JS 4J I jV 

. jjiJl ^Lajj Jl± 4_L«J| ^i L$£jj ^ 4 200 0^ ^j? cr^ 1 JJ*^' r^ 

jsu^i.10 



ga^ £* 









LS L Laja 5_1uaJI a_ 


ait> 


250 


150 


50 


ji«a 


Jji^l 


>*i 


249 


149 


49 


<> 

J] 










L5 ^ai 










uy tija 


8 


6 


4 


2 


Jai Jt >i 



iSjll.11 



(Jax-aJI tj^ ^ 4j^alJlj ajIIj! tjiiiij i ^j' 1 "- cJ*-a^j (^SjI (JjSa^llH jliic-l L. Lao — 4_j^ajJl 4jjIj£j *La_uiJl 



o^^lj j^jc. o^^jl 


? 525 •^ ^JaJ 
Jj=- ^?-j j j- 1 (<-«577) 
50t>t# 


( ifl hmjla (j^i /3 


? 525 •^ £J»ji 
jjc a^jj jj (i-j577) 

J^i50c> 


*^ kuljla ^ A 1 5 


) ^577 ) ?525 



( Kinematic Viscosity of Asfalt ) ^jiu Mj^' ^j^i 4-1-7 

( AASHTO T 201 ) : ^ i^i-ij-Si 
JUaII .1 

C j^Jlj (Jj^jJaJI dljjjj (^jxojjjjl) (JjLuJI dllaj!^J 4j£j3jl 4i.j^Ijl JJ^^J llA-liac 4jJ^>iaJI fi^A (J Ja3U-1 

cJajVI lilllSj ] (lJ 140) ? 60°' i j'>^ ^J J ^ ^y-^j ( u^°j%^ ) Jj'-uJI cJsjVl jaLSj jjx ^V'^ 1 
^jiu, ^ 1 00.000 JJ 6 oh cj'j 2 ^-5^ ^J ( 1 ^j 3 ^) ( '-J 275) p 1 35° ■**-=> m^' ^ 

-((CST 

4_a.jJ ^j& 4-o^Lt-o o^iii-Ajl SjL&Jl 4ilj£ tJJ^J LaAJc- *La.j^IJl L_jl uiaJ 4JL)jlaJl fi^A <j^ ^uliJl al^i-luj! <j£-aJ-2 

<Ul5 ciiiaj^l J& ^lli£j (cj 1 40) (» 60 -^^ l9-^>^ ^j^Jj Jj^' CjUjVI t>5 i-c- ^j^JI ^ &££ 
. (CST) ^ji^ ^ 6000 JJ 30 c> ^jj^l ^j^ Jj -^ ( ^ 275) r 1 35°^ ^i^» 

^Li^yt-ui ^^iJl (^^ ^C^)*-lu ^L^j^J (jjLiJL&J (J^^ J^- 11 ^ U^-^ CP^- 1 - 1 "' Q* tl)^* -0 ."T - ^ t-j-ilj-uiJV ^j-^' L>°^ L>"^ 

<A.j^iJl l. uaajj & J£J^ -^^ Jj 1-^ a^a^La ejl^a. *La.jJ ^icj A^^j jI^£1IJ (Jjla kj -^- dlaj tiliJj t ejjbt-a 
4j^,j^1j| jjijULo SjjU-o (J>aU-a ^ ^IjjJb L-llimJ^' t>°j ^J-^ 3 ^ ^^ "^ **^^P^' 



^%J«2 .3 

1 jhij£ ^ikloLall o^^jJlj . tiljlm 10^ J^J ^ J ^/2f 1 ^ Aj^j^JI <^j j-Ul o^^j jli ^UJI (C jlall 

( liljluj 2-10 = ^jJ-^ 4.5^^ 1 ) 4jLj£ U^S '■- J ^ a <iljJ-u) >J ^* < -" ^A 



^ eete <teHt $££ asSife is 



" JLj.jjUI-3 

4-ajLLaJ I uhiLa (_Lilj<-aJI I^A tJj^J I^Jj t 4j^j jUl (J^U-aJ (j-aaJ! (J.lx-aj jj^ajl (j^aaJI ^L^l 0£ *t' ^'^' 
ajj/a^"! jjA ^cjJLaJI (>5 _uijj_fljl aLiaiJI ^ 4_ja.j^IJI Si^jj & (JjLjJI 4_ja.j^J La^ac. <^ a > in jAj (JjLuiiJ L- iLlu^I 

jjjjjj 1 ^ djli^jl] (jlj^l ^Uaill j^i i^jjlSl oj^j Liki ( PoiSG ) jaj-3 <j**4j (2^/^ il«' J "1 ) <-— >. 

■ ( ji# 2— 10 = jiji is^* 1 ) jiji ls^ 4 * °^J ^Aiiuii La LJlc-j jjjj 1 ts^ is*J 2j»/^ J 

(VISCOMETERS ) ^jj^l u^ s jW-1 

l^jj 4_iajLia j^j JjALaJl dilSibj-u j jjJ I ^Lij qa gj - a3 jjA j ^c^ja-kiJl jl^IaJl jjx 4^.j^Ij| (jjjjULo aAaJLmJ 

, ( cHJ^J — >"^ ) flJ* L> ^jj^ UH^ 1 — 

: ( THERMOMETERS ) ijlj»ll W^li «j»»t-2 

jLiLk^ AjfLj^ys^ 4^^7-H diLL^alj^J tiila ojjU-JI j 4_i£^aJl *La.j^iJlj 4-ualaJl ejl^pJl 4^.J^ (j^JjUu j^* 6 -" 

J\ 5272.5) ?5136.4 Jl 133.6 j (^5142.5 J\ 137.5) (.561 .4 Jj 58.6 ^ M 
. ij&jsII ^ ( ^51 1 j u,547) ? 51 1 j ?547 r lSj1 o-aliuil cjblkLa ^Lkij (^5277.5 

(j& Jjj aJ (jj ^cjLuu L^jjjjjLui^j L^j3J uj^ l)' ^-^J-^ *j'^>^' ^Wu^ u-"^" lS.>^ lJj^j a!.a^jj»uIj ?l^j-ujj 

AjjuaaJl Clilq.nl^J tiila (c_fl"| "| Qj i \/\J ) / 1 1 J f 47 ( U' 1 ^^^ ) *J* J*^\ <^-J^ O^l** U^ r^ 

JjLuiJl qa jjljLajl ^3^' *^ £-* L3^3^' ^^ aC ' ^-"^ C5^ ->**^ (J' C5^S '^J ( (j^' J^*J' ) •^ c ' *^^^^' 

(j-KJl ^uul ^l^aAj ^^.L-ajj Vj ' ^-3j*J' *j'->^ ^?"J^ ^-^aj*-o ejl^pJl A^j^ o*^* ^h J^tuJl 4ijc-j 

jjjLjLi tj£j ^LaJ^U! t"^ a-La*,tfLul ^J^aJ qa ^J^i LoLsj ejl^aJl *^j^ jj^JjlLfi CIi^ac. |j]i ejl^pJl *^j^ jj^lJjIiaJ 

^ LsLuJ ojl^pJl ^^jJ jjijULc ^c- wjj . LfrJ ^^"1 J- 6 ^' Ujjia Cllaj 0jjU-aJl (j^Lul ^jic (iiJJj S-lx ^Ic- 

(jJJ l5^jJ ^ La^i ejjU-Jl «.UjI Ai* (JSl jl (^^ic-l ^XoiJl A3^c- ^ jliil aji Ja ^jj^Jj-uS al^laVI «.UjI aLaiJl 

(JjJjIJLg ejjU-J A^iiaJl ^jlaJlj 4_^aLk djULu jIjaJ! jUlkV Aj£j^ysV' ^^* A ,l ^ i^aLaJ I dilL^al^Jl d±x_Jaj J3j 




(jijxIuiAil (duiLfl - O^li) ^> c> ^>jj^ LH^( 8 ) f? J J^ 



AS 



& £££££ $*±!t $££ SBi IS 




£l j Jl! jj ( o-jiuj ) £> c> *MJM O"^ ( 9 ) j>Sj J^ 




( chjSjjJ - JuV ) £> <> ^JJ"^ o»^ ( 1 0) j>^j J^2 ^Ijll LauiaJI 



mi fi 





u i uSa \\ uUuiJVI jj ^ii^l o^i^ ( 1 1 ) j^J JS~* c**^' Ki.iMI 

; if U\ ? UaJl-3 
2^a ji JjLJI (jl ji. Ls \c\ l-ij . hi « JL V liiuju (VISCOMETER) ^?-jj^ o"^ j^ liuii« fUaJl (jjSj 

ejl j^Jl j!^_Laj S^jSLaJl ejl^iJ! jl^_Lo ^jjj oJ'j-^j ' ■ ^'°^'^ ScLfl£ ojSi CJ* ' . '?^j 6 *La^JI *-g ^Lol£xo 1* j^. 
(jjULo J_jL jIjU ^^Jc ( lj 0.05°±) f 0.03°±(j c ^ ^-'j^ 1 ojLJI ojlj^. 4^jJ jj^jj V ,>i ;* > .' ^Kl^l 

j'-; ;Vl ily j!l jl i^j JS j i ( i_a 1 40) f 60 ^ jL^VI *l J^V f 1 « a ^l tiuiLLo !SULui jlaLJl «.LcJl jjIhj 

' ( <-i 275°) ? 1 35°-^ J-^VI *l j^V m^ ( <-i 420) ?21 5°i> t>Vl u^l ^jJ y (USP) 

^■jjIaJ! V^VfjQjK j^iia 4±ijlaJ (JULIlu^ '^J-^J uK 3 ^ ^ 4-^J^ jW^^ tJLJa (jla-Lajil *^J^ J^aJj 

.(AASHTOT48) 

; dujijjjl e^^i-4 
; 1-nSjlll obi .1 

jl CllO.1 U-^-*^ aLujaL A^-J^aj (Jjit LtU jLlfJ OJj^-a dljajJ AlLuJj (Cl jl i jl Qjj 2^Lui aA^AuJJ 

. iajaj 1 5 0° <-& V CJljS jjc UjLlkl Ait Z0.05 J j^^- cs^ U^ J jj^j L^i 

A^ljj^£ I - U3jJ o|j| ,2 

J.^i ji Z 0.05 ^ J J! U-^'- 1 - 1 ^ ts^ fSaJll (J. r-ij (^Jill Ajjbj4£ll dlljUbiaai jAaluU ^j 

l^aluLa (J-uJj 1 * q£j ^ L^jI^Jjj ^ i^uJl ^jj^J t^^l o^J^jIaJI A_liIj^)^J| CIiIjLlIjI j^j] Ja^^lj jij 

4_L]1_] tt-SJl lUlU oUJI dll oj| f ] la LiUJ LA_aliilLuJl "lid O Lb-^alll ClliS qJj | 



jLojc-VI J^oJ ^jljj Jc- J^aaiJj ejjUalaJl CjUjUI ^ Jdfl]| JjlllJ dUllj aA\j!\ Ca\AAj^\ pbjl ^IjJ 

Jj^iaJl dujj ( (jiajluj! ) (JjLuiJ! dilajbU A ft^klub&]| Aij^jiaJl 1—1—5 

. ^j*Jl Sjl j^ 4^-j^ J) J^=J t^^- ^ US L$-a!^U *j ls j1\ cA1m!\ tiljjj 1—1—1—5 

(jii^la^a pi jA jUj] *i& SLc-l^a A-a 4_uIj 30 *^*J ' . M . ^"^^ ^ijaul ^J 4ii*jl ^^-J ?^3 2 — 1 — 1 — 5 

L-aLaJ aS^-o pl&j (Ji,lj AiixJl ^-^aj tj- U^W -^ t ; UiSSlI I^A ^^ic L_1xj aJ *^j^j 4-a.jJ A i *- II dul£ IJIj lg_J 

' . uEjII ^llll J^b ^jUu ftf^aJ (jSa. ( c_a 5 ± 1 45 ) f 3±63 ^ 4jjIj ejlj^- ^?-J^ l£^ UJ* j' f^ <j^ 

L_l*-a aJJ3 .IkJ Loj3 aJJ > a jUlkVI *',>?■! O^ '^J ^*' ' IjJ^ ^^j3^' uH^* Lff^ ^i*^ "-j-iJ-o aJJ 3 — 1 — 1 — 5 
4jcj^I jl pLc-^Jl <j$I*J *J tjJjSJ jjJjl-o 30 4*^ *— ^ 4iLa. ** Lj IaJ 4-icjl S-io jl frlcj (Jib ji%La 20 (J,^ 

(lJ140) <*60° ^ <s^ <^ 800 t> j^Vl ^jaJl ^ji^l ^ Jlj*ll ^U ^ 4 - 1 - 1 - 5 

jjjj v! vr.o ^jj^l uh^ J*-^ ^Jj(S mi JSjjI (jilill j^Ij ^JjUu ^f^aj (^1^ ( lj 5°± 1 45 ) ? 3 ±63 

4jLib 30 u 2, ljj^ il ^ *j-^ 

. ( ASPHALT CEMENT ) ^L-ll <^ dJajbU luUl £j\jL±\\ 2-1-5 

jJ^jIj 4JjLuj nluaJ (j-ii ^jl jll (>5 JtAia^ajl (J±a lbIjI ( . lla^J 4-oj!^Jl AjUxJIj **JJ*Jl jjji-uiJ aJj1 — 2 — 1 — 5 

J] fljl jaJl ^.j^ J^" t^^- O^a-uuil I^jJ L-LLallall flcj]! ^ jjJAo 20 cjc- t-fe ^ L* JlJJ 2 — 2—1 — 5 
^-a ^jljJl (>5 JtjJajAJl j j-^unl l ( ■ nVil >a.V>j J^l j^J t .'J^H J^^Jj ' ( ^J 1 0°±275 ) ? 5.5°± 1 35 

J) (2-6) J J^W ^f^l AijlaJl pUjI t> AjV jLa. jcl Jc-j t ^jj^' uH^° c>° J^-^l p J^ - l ^' ; "^ 1 

. ^VbJl ^^ J (8-6) 

CjLaaau^illl c5>?Jj t ( LJ 0.05 ± ) f 0.03 ± -^J- 1 ^ J jW^-^' *j'j^- ^?-J J "^ *LaaJl ^°^J .2 
jjjj taw rtA (j^uJJ aJ 4£Jlj 60 L>* J^' S- 1 ^- 1 ^' t>° j (J-^S t&, ^. < t * ^ ?• J t ' ^^'* , ^j3^ U^^^ j^^' ^j .3 

_ jtjSiV' *j'^>^ ^■j^ {jjj cJ*^ tj^ ^^^ *-^ ^ *-*" J ^JIaaJ! *^j3^' chU^* ^j-y .5 

<-a!^jJl Jj JjVl ^UJI t> JjUiJ J^l ^JsluiH ^aAall 2iUJl jj>aJ ^j!^Jl J^ajJl ^US (J>?J .7 

Ajjk_*j fiUl ji ^il 4i.j^J O^^ J^p^ cH* ^^ 4-^-* 60 l) 0, s-jU^jV t>°j ^ '^ 6 ^^ 0.1 ^i"^ AjjUjI 
; SjM aJjUJI -Ii^",,J; i^j^ , ^ .lljl dj!>lj v"J^^ ^J^' ^"-jj^' ' .'"'^'' .1 



( i / Ajl* jn^> ) (VISCOMETER ) ^jjM ^ULJs^UJI ^15= P 

jej^i .2 

^CjLluj ( t^j 1 40) {* 60°"^ c ' ^^^P^' ^>J^>^' ". ^^3 £cjUiJl ^-a jljlkVI ojl^>a. ^■J^ U^ '"^ (J* Lajl^ ^J^ 

. ^IjIuj C5 j1j-u 75.6 



gatt^ ^ 










£jll! JJjj SjUJI 


1.8 


0.64 


*5 1 35 •^ ' ,""• ^jjj cJa jl 
) ^5275) 






) ? 560 tic <-$-"> &AaJ 
)^5140 


1.5 


0.53 


^jl^ ^liu, 3000 t> Jai 


2.0 


0.71 


6000 J! 3000 t> 


8.9 


3.2 


6000 lJj 1 ^ J i> C5^' 


8.8 


3.1 


(j^ jullijl jl jSj 4iJJ 
*> alia a djljila a 
(»5 1 35 •^ '."■*■ 4j*S '"''*j' 

) ^5275) 






) ^560 tic JiLui cJaji 

)^5140 


3.0 


1.06 


£ji^ (rf 3i li , 3000 c> Jai 


9.00 


3.11 


6000 Jl 3000 i> 


1.00 


3.6 


6000 l?j^ ji t> Jc'\ 



jA US (XD2S) UjSlj^Jl J (^S1 ) A^.lj i^jU" i_iljajl 3un'i1 Jj^aJl 'r^J^' ls^ ?^J^' °^ J^" — ' 

. (R2) jluVl Cjtiual j* u* (jjfo 

4^jj 30 tj^ J^ ^^>^ '•— ^j^ U^ u' uh^^ Jc- t *ti±* — 4-1 

Aj£jaJl 4a.jjIJI tJJJJtj djIjUlkl uj£ i_£^ (12) UJ-^ 

: SjjLjlaII .4 
^ya LmUa *La.j jUl (JjLui jliiaJ j>jjJ AjAiiUaJI <La.jjIJ! (JjI^ui -I laXiAj 4>5 jjjj^)JI *La.jjiil (jAjLs ojjU-o ^jj 
i»537.8 uj^ 2 l)' (J^jj ojjUJI &jl>^ ^jJ ^Jc lillij iii200 ij- J-^j V c—iL^ojl j^j 4J _ (3) Jj^ 
; t5 _Jj US (l_i) iajjlll (jiiUici '.'■" J> ; *j , <ti& 0.1 MJ^'i s-iUuiJ^I (>«j JJaJj ( ^J51 00 ) 



ga^ £* 



u! ^ 

( ^— ^-* ) S-iL^J^I t>°j = <j 

. (U) ^j*. JLS ,>. SjjjSn ji(BS-IP-RF)j*j*u- j^Vj .2 

■iic L&^Lo aJJ jjSJ-I 4 ij* ] J LSjIj Las^a. 4J <jlj (liLuiiiS — <jjjl^ j!^)Ja) *Lait-aJl (JjIj^iiU 4^j^IJl (j^ljJLo jxoJJj 

4^j^UI ijjlji-o dulj L_iLuii. ajj f(J-ft]l ajl^)^ 4ja.jj 0° jW-^^ *j'~>^ *^J^ ^mS^I l^sLa f(J-ajl Sjl^i. 4^j^ 

: J* LeS 



4_a.jJ Jj (J) AjjIjJI jikjj Uiu jliS^Vl Sj'j^ ^?-J J Jj (r) Jj^' J^" = J'r 

I 4_jjL_jJl 4_taL*-Jl al^llJ 3 Ojl^pJl 4^.jJ ^JC AainJ (S^Jl dljljJl L_LuliJj 






1^x 2^ 



1& 



= 2^ 









ga^ £* 



\ t^j^ui ^ilui ) AjjjjSjJI 4j£jaJl 


4 J «a ll .-.1 a.^tj.t 


?599 
(5210 


?550 
)^i(5122 


?537.8 
) ^(5100 


- 


- 


60 


60 ^ 


- 


- 


200 


200 ^ 


32 


280 


600 


600 ^ 


- 


- 


2000 


2000 ^ 


- 


- 


8000 


8000 a 


- 


11000 


27000 


30000 a 



i_ujl_l3 4_Sbj^J U / ? L5^JJ ^'J^ uH^^ ^Jir*-* .5 
jjjULhj ^JjLLJIj AjjjU-u dwj (_5^il j pj^l l>^ (J* lf^HJJ ^?"J^ O^^ j' ' ^■J^ (j - ^^ Ls 1L ^y < '" J^**^ 

u&jW-"' tly^j-i^ t>° ^^ •^ c - ^^j^* *j^^*-° *^j^ u-^^ ^j-^ ' tj-^j^ ^^j3^' 

La^i-Iaa J *_a 4jjjl*_a L_!jI1xaJ| <Li.j^)lJI U ^ j? B J is "^/°M 4ji.jJ)lj| (JjLjjLo i . lS Jj _ "j 

: Jj L£ ( l_j ) iruiai Ui i^ .2 



x 2^j 
2m 



li 



= 1^ 



t — '0.1 S-L)^ ur^Rj-J^ ^jj^ i_>"W^ ^Lj-uijVI (j^j = 1 ^ 
(jjjaUall A^jjiJl ^jiUJLJ ( 4-J ) (-— Ljliiil = 2.^-r* 

ill 0.1 SHJ^V jjkilljSil 5ja.jjlJ| (JullJLaJ L_ll_LulJVI J>0 = 2^ 

( Absolute Viscosity of Asphalt ) tiUjSU ttlt-Jl **jjffl 5-1-7 
(ASTM D 21 71 ) (AASHTO T 202): iuiSi ^u^l^l 

JU*1| .1 

4jj*_loJI ^L^j^iJl jjjJjlLa alAklmlji ( jji^sjlnJl ) dilaJ^U ^'alUJl 4ji.j^lj| Aj^sj diULaP A^JjJaJl O^A t>5 -)aij 

. Jjjj 200.000 cs-*! 0.036 t> ^j^- l^ ^jj^ ^^ j1 j^ ^Ai^ >j ( L_i 140) ^ 60° &> &j&h 

. (^°140)^60° 

4_iaj_j| aj AJ )a_kJ 4_J nlJl (J^Li. (JjLuiJl j^j-o U^*-° rT - ^ ' ■ ^ " rO-^ L)**^^ (J^^% -1 

L_LuLaJj & Ojl^pJl 4ji.jJlj Aj^jaDl i*"-»- j^ La Aa. (Jl L^J3 ~^^-"i^ L_flj^)la (JliaJ ^^J 4 Aj^slll 



ga^ £* 



a^jJjIJI qAaLa ojAjt-A d±Aj ^k ^IjjjIj l_jLluijVI j-*j vD*-* 3 U 1 ^^ Jy^^ AiHa^Jl *La.j^IJI 

I 4J^i caJ_a 

■£a.jjJ (_>uLjSj LaLaJ 4_LuiLL<s AiJ^)iaJ| fij& jjj |jj 4 3 a l*i<. ^ dlLuiULa dllJ 4_a.jJ}J (^JiLJjlLa jl 3 a l*i<. ^ 

. ( OjSjL-a ) 4-lJjJj^ JjL (Jjl^uJj 4_ljjjj_lj (j^alja. dllJ 4 Lie 

lg_±AJ La (J- giSJ dL^LuL&Jl 0-^.J t&J dlLjluLa '("■ jjb ( "| ) l& j|ji« 4_ujLa-a OjS £jj-ll IJI Ij^jLIj 
(JjLujJl 4^.j^J jjj SJLaJl oJA t^J ' dlLc^ulJl flJa.J L*J-^ 4_ujLa-a 4_C.^ulJ t*lJOj dAiLuLail 0-i^.J 

■ J^ (1 ) t^J 1 ^ 

jj^jj (J-oSjI -^49-J 2-° LK 3 ^' u^*-* "S£ *■ . u ^ " 1 *U l£-^I (JjLuJI J* urLHj^ lP-^' .2 

jl£ Ailj 4 jui'ill aJA j5d J IJU 4 (JjLuJI ^j3^ ls* J^°^ J-i*-* Jj J" - ^ -^W^V ^4^1 4_^uil]| 

^ jljxJl jLiLLV Aj^j^oVI 2j» aaJl dlli^alj^J Uila 4_£jaJl A^jJjILj ^j-aLiJl ojljaJl (JiibJi-o 

f °47j ^ °47 flj j=Jl ^j-^ lA£* cjbiku ^U^jj 4 ^j 1 42.5°^! 1 37.5 l> j j^ 

Ifr-liU jjii j] 4_JaJ UJ O jl )aJI i ** ll a. j ^ j_JilL_iaJ dll aJl ^l alAa_luil JjS-aJ 9 4 CLll—L-a I a^JU j ; LL<j| 

jj Iftll (jJbJLaiJ a jju| L*llj jc J^J aJ -JjJ ,_CjLul3 l^LLuLuia-j 

Jj"- a 4_aS "^ _>-aiil t^*^ L^^^J ?^' .J-**^^ ^'"~- OJj^AaJI Ojl^pJl A^.J^ ^LjJLa O^JjLx-a aJ JlSJ 

4ja.jj] ta^kl&a Ojl^aJl ^^J J ^J Lit JQ ^ '("I J^aHil 2i^C.j jLulil ^>° ^".^"M jjj^J t ajjj (3^^^ 

iJllaJ ojjL*_J| ^LujI '("■ 6J^ |Jc ^LjJLa (JS i " ll a^a - gaj ^J^J jjl 1 . la>j AJli LaLiJ i _}^LLAJLJl 
Jaj - ga jjli ~1 laJLuVI pUj| al aa ^ LlK ^JiiljLaj| _>^ IJJj 4 l&AjiaJ .ixJ aljj| ^^aiJl L_flj^)la 

jl aJLc djlplja JJ (G^jl -4 Ul« ojjLx-JI AaLac ^UjI 4_1c Jal jl ^jlcl jj^3 JA<all Aiji-J JljJl 

Ojl^jaJl 4-a.^p ^J Lit JQ ^ t _lc 5_^aiklo 

. -^.'' . .■,,,11 A ,,-, 11 _2 

2ji.J^ J J JQ ^ j| Aja.j^| J Jl JQ ^ ^ ^ ^JjJ <-^^J 4 a_a 20 D° d% V jl^^ ^ aaJb (JjLuJl 

5^jjlj| ^JilljLaJ AiaJI duilljl i^ya AJ Vj 4 7~ J L ^"jj ^J^^)^^ 

V (fiill J- :i ^-J -UiUll ojljaJlj ojljaJl (^a Jiiill jaj ^JJIj^Jlj i . ulSill opla£ jj^J jl v^S L*^ 

JjL j|jla| (jlc ( L_i 0.05°± ) r» 0.03°± L>° J^W ^1 ft ^H (JjLul Ojlj^a. ^J-^ AA-a J;!*^ 
aLaaJLj <fllia a AJjJal a>i ^-3 )^-l J ^ji. j \J ^J Lit JQ a ^Jli La o| 4ji. j \lJl ■J^Llia 

^jjisll (.Iks .3 

L.jjila^Jl i__J^ullaj| jj* i« Q_5 + -^J- 1 ^ t^ A«^^' L>° J^ t^^ 4^^ -*■*■! i-J_jali| aUaJ * J laJ ■ LLj 

^-a6.35 t5^-l-^l U jiaS 4_ia.L^j 4-J^LI al 1-NUill I ; 1^Jj 4 (J^jj ^* 300 L^- 1 *^ VI t^^- 

V ' ** Ija J frlj4-j| S- 1 ^)^ ^ - g 4-a£a~a <-la.la.^]| (Ji^aLLJl ^Laa ijj^ jl L ; laa La^ ( 3 - ^-jj"| /4) 

LaAic ij^jaljl ^ ^aa ^i ^ M j " aLujaL ?7jaaJ|j ^-jlLJl ^_s^)IaJl jj ^qj'^JM ^jlLo^oJLJl j^j 

L ^J°*^ Jl^ (*^_)^ ^ ' ^^ ^lAiJLujI j^aJj taii-o al tali! jj^J 

dyijUilobl .4 

"0.1 " ^ * « ^a-ljil a-ujSil U-^^S aLudl (_ll A^jjLa (_5^i.l duSjJ flbl fC\ jl Ljlill 2x.LuJ aJlaJLuiJ 

"1 5" lf cJ*3 V ^A-0 ^ j 'j-^ jf 1 ^*jb^l ^jc Z0.05 ^j- 1 ^ t^ U^ J M^J ^ -5 ^^ 

2_Libj^£ '^-^j^ ^lj-^1 .5 

. J-^l jl ^0.05 *&^ I^JIJJJJ ^ alaJill aJJ ^Llbj^£ Cj|jb £-* Vj ^lAh.n V (jAj 

f - U'a"! ^ iX^I l_£_ia aSaaJl »jj ^^1 lIjUjjjII dib — 4_jjl_iLj| AajI ;j^'I ^IjbpJl c5 J j^ jl j^-^ 

^ aJ ■ aa pi LaA.1 ^Jl 4jtjLu]| o J^lil dlLc tAa_o ( . UC.| j_3 (Jl^JI oA LuS O j_nlLul« Aik-aJ (Jil-J g 
4_Llb^£j| jJluSjlH dlljjl (JlaLuLl! a laJLiLl LaJlIc oj^uoSlI duSjUJl dll^pa LljVLa. ^ 4\j^gLa 

AjjjJI JlJftj .5 

■^ j ! >-*i (-la. ill^l ^^ - b^aJl j^a_uilj| 1 . llall AjU*J| oLcl^ *_a A-Wil jla-uil aJj _ "j 

jl ajJaJj ^jl^aJl jLalJVI o^C-LulJ ^Ja-Vlj jj^^l j^ 4_LlaJ| i . ll5^j l^-l^ea] ^1^1 J-^b SJjLul 



^ ££fe <teat $££ sBfe is 



sjljUl 2^>.j-s jja <-j' 1 80 jl c ' 1 00 lS j 1 ^ 1 ^ ijlj^Jl 4^.jj l^ajijj VI 



, tLcj JJ jjJL 20 lf cfe V iiuJl ;>> jaj J^! 



a*" 1 



jUiii 



.2 



135 ts^^-LP^y c 3 L 

jji^uii djjji^. jjj iSjlj^ j^-Vlj da=JI dyj 1 $ j JVi lsj^j ( L - i 1 0°±275) f>5.5°± 

^ J J- H J pIjA ^J". w aJ*J AjlitJI oLcl^a ^l-o Aj| j ^ - i ~ j ~ 

tVSI^Ljij .6 

CliVUiJl y^>- uAs ' ojlii-Jl A^jjlil ^juLa ijc diULij 4ij*_J i (14, 13' 12 JI^jVI 
; AjjVI Jj-iJl (^ i''j;-ll 4_Jj<]| SijjLJl *JS Jbi. (ci J^j 

f 0.03'± J j^ ^ f 60° ^j J-^Vl °jLp- Vj J jje- f>L^Ji Jij^j 1_1_6 
. ojlj^Jl i^-jj cj^^" L - >1^l_jS ^j">^ ^5!i f jJ IJj <-oj^l dil->j-..^i'ill (_jj=>jj (^J 0.05°+) 

. (<-i10"±275) ?5.5°± 135^jJ^c>-y 

. ( 14 ' 13 ' 12 lKAm jM 

. SjLslI plj^l liU-lSa CJ > jL^J JSUa 2 ± 1 ^ ( i-i 1 0°±275 ) ? 5.5° ± 1 35 

(J-aLa. ^ (3^ J -*-uLajk (J^Li. ^"^J^ A A-*^ j' Qj^ d>° ^jj^ (J^W^-* <-l^J 5—1—6 
aLa^JLj (JjLulJl Ttla^J (Jiul i-i 20 Cj^- ^'*'l l ** U^J*^ I 2-a^^ (JflJ V ' ** Ua J 

IJA J^>jj fj i^j^' JW^ t^ (jjjj f^ 0.5 ± 300 °j-^ &j& "^j^J f% 6 — 1 — 6 

4ja.j^iJl ^Llia (_ll (J*-a^ajl laa H J tlii-a (Jitfa Jl jl ^ 1 - <aLn3l at awallj 4ja.j^ij| ^LliaJ jlg-sJl 

LJ- (JjISj5 ±30 *^» c-1 >?->Vil ^u A^-jjlil ^W^ (J^I J dilajVI 4-ilj>'iM ^ I^jjj 7—1—6 
CliLa^iUj jj^ljla (j^jj LiH ^^*-J^ (JjLuiJI ytla^ii AiL^. j^Q ^j^UI cj-*^' l^"^. 8 — 1 — 6 

qa (j£>jj (j;ij ^p^ 60 jjW4i ls'^ ujVI ^jU-uijVI 0-*J u> * d jj i ^p^ 0.1 ^-^ ^ y^j^' 

t V^ 4jJ^)Ia Aj| pLiJl jj^-aJj 4 (_g j - ^a3 2_LaA I I j A^.j^iJl ^LlLo t °J^**^ J.^*j .2 

LaLaj dilajVl ^jLAjj^ ( lj 60° ±275 ) f5.5°±135 ^j-^^^^jlj^^j^ ^^ jj^ 

(Jjla L-lulLla i . LjJLa 4 tai-ul^J ^l^)- ^^ <flJaulj Pj^- tdjj A*J i, ilal} ^CJul 4j^.j^)iJl ^Llia j_^a 

jl^al_J AJ^afJVI I ""T-^J ' L-aLaJ ^JjUala 4-ljia al^aJlul tilli 1 . iLu aJ & Sjjaul *-a LaLaJ ?^l jILo^jU 

<JljJ (_5^ jl ' 4_lJlj "| 20 *J^ (Cja-uJl ^LUkVI (_P^ fC-kJ_>-aJI l> jLaJI plj-^Jl ^j-a ^t^^iaJ jUj 

t . Lulj^jJl 4_J|J)V liiLaj^)^j| j^y^ei*. (JjlSwaJ LjJjJ Jjl ^ a 1 1 t '"J^ 1 '^ tc-^^^Wj ' ' . ^ ^'' _P*I LP 

plj^J lj^l t *°°T-jJ ' . u '^jJ L>* t^-^-^ L*J jr£ ' ^ ^ J J^*° A " pLaJLj 1 S±a l, oU.Tn -j ^ jj- gnul 



4 * 






ga^ £* 




OJajVI ^ju»1 jjjitfb gjujil\ iajjlll o«ljAa ( 1 3 ) f^J J^ 




TLuL) jjjjl£2 jjjiillj ;5 jXill <LijJ13l Qm\^A (14) fKi J^"-* 

Softening Point fjljW ifais .ui^ a^Uli Ai^laii 6-1-7 
. ( AASHTO T - 53 ) M' ^i-ij-Si 

4i.jJ dutij jl LaK 4_a>j^_ (jSl j Bjl jJa jJ__l ?cJ__*aJj & 4j!^_____II 4_iLa. <j^ UiJjJJ JjJ^jiuJl (jj&i; . 1 

6 ]l iaJl (Jj-o jujji a (_£-i*a j a - ta 6 ]l j__Jl 

4JjLLa ^ 4jja_i_l fiJA Jj£_ fc_l_._]j . Bjl jaJ] Jj-ajln_l 4jml uia t__ils (j-lfri 6jl J-all 4_I=__J t__l_l£ LaK .2 
ijj-a <j& 0^3 LjjiajUj & (jjUsjluJl pljJl > _q_u_g_i t>5 ic. jc-Luij IJAj t <jlja_a.| dilajVl pj,_p 

Jj^jiaJ! ^jic *_Jajj La-lic 4jtij^aJl ojl^pJl diLa.j.l -lie L_iLLuiJ^U (jJysjIuJl 

jjxajJJjJlj JjiajJJJjl £yA ^Saajm\ djllilaJl ^5 4___al_k 4_LaAl 4j^a__IJ jjli t^llJlS & frlj^-" (j-aj*---l 
cjliuii! a-_& t>5 -i*J 4-iLaJl Sjl^JaJl 4_l___j jjj £na ?cJa_u)*_[l <jlAJj ^jl^lj (J___alj__il $(Jj>1 (Ja-lLulaJ! 

alAaJLoil j 1"! 75 cs"^J 30 L>° rj^Jh lS"^ t_r* c --" a J^-' *J^J----H 4_iaJii (JJJ*J 4jja_iJl eJJa ^ IsjU 
UJ-^i . L)£yV-^ (J^ala-a 4j (j-kL_u aLa^. j^j Sj£Jlj 4JlaJl jl$-a. 



jlfj-1 .2 



( 



. (^ 1 5 ) f'j J^ 1 (jS 3 ijfall lL»jVl jjilj-J (jj»Ui]l (>a lllllla .1 

. ^0.05 ±3.5 uJ2j(j« 9-5) 3/8 >^m1^I(>»jS .2 

"(5) r^J U^-^W llHf* J^ ^^ *J--^ j^,>*^ jj.l_a.AJ ^l____Jl (_j-a p^ai-_a>a (JjJJ ,3 



ejl^>___U Ajl-U ^IaJJj dulllll (j_A__Jl p^aJ (j*a jliLLaSOO ^— *-"* J^ *L-a_^ ,4 

.(^.15jJj Jl^i ) 2JkJl J*U .5 
) " 003 ± "1 ^Lajjl u-lo CjLikJl J-LJ jj^j duaj (jiii 2_^j (ji CjUkJl cjjjj 1-5 
j"12.7 UjIj£o 4_al um ^!jjj (jl 4-L3QJ lylLull ^jll ^jlaJl jtkjJl (jji ( ^ 0.8 ± ,"25.4 
y^liull CJ lll t> Jiu,Vl s^uJl oh >^Vl t> ( " 0.75 ) (-1 9.1 j JaVl jo ( " 0.5 ) 

. IfruJ jjc j> djULaJl j> ( ^1 27 ) " 05 ^^" 

. ^5250 C5-"! ^520 t> l^i f51 75 J- 1 ! 
. ^5204 j f 51 93 i_jta uW^ ^-j^ j^ Jj^V u^' - t_fc'j--Jl ?L-*^ .7 

l_L^jj & Aj_L-j (j-i-a-J J^L-u -*- ' -^ ; '^ -> , UjaII jj\A,. , ..Ml «L(_1 ui )___ll I A^a Jj;^^ ;ul Jjp- ■ ■'' ^JJ „ "| 

^yalujj *_fl J ' **Jt_iji-_l! ejljJaJl 4_____j J^a j^^icl ^1 00 C>° J^' (>5 -ila__u V ' CliiajVI j^ '"^ V^ 

AjjIjA diLc-Ua Clij-ii. L- lla-i A-a Jj^a jjj Jjjjc-Luj jl L_i^J (jjS 4_9J_i^ 30 C>° J^' L)£-^ trt ^ 



i-iU-Ui .3 



^ ££fe <teat $££ sBfe is 



dllc-LuJ £-Jjl (j!>Lk (Ja*J| (j-frlij (jl ' , ^J 6 LJ.^" . ^jljjl dllaj^l (J I JJ aJ & <&LuJ 



^ 


4_u3^JJ 




23 ±0.3 


0.91 ±0.01 


A 


19.8±0.3 


0.78 ±0.01 


B 


19.1 ±0.3 


0.75 ± 0.01 


C 


15.9 ±0.3 


0.63 ± 0.01 


D 


4.4 ±0.3 


0.17 ±0.01 


E 


2 ±0.3 


0.08 ±0.01 


F 


6.4 ±0.4 


0.25± 0.02 


G 


3.6 ±0.3 


0.14±0.01 


H 


2.8 ±0.3 


0.11 ±0.01 


I 



lji^&i^ i_ 15) jii 




M 


4_u3JJ 




) m aL j =^23.1 ( 


) M ^.j^o.91 ( 


A 


)^^j^9.6( 


)^^j^0.78( 


B 


1.5 ±0.3 


0.06 ± 02. 


C 


24.6 ± 0.3 


0.97 ±0.01 


D 


0.8 ± 0.5 


0.03± 0.02 


E 


3 ± 0.5 


0.12 ±0.02 


F 


1.5 ±0.3 


0.06 ±0.01 


G 


4.8 ± 0.3 


0.19 ±0.01 


H 


4.3 ± 0.3 


0.17 ±0.01 


I 



(m-15) J^ 

SjiJI jlja JjJaoJ JJj 



ga^ft £* 




&aJI JaU(_*-15) Jii 




.^i..Z..i^i. 









f^» 


A , ua^j 




)]'a±j*H9.1 ( 


) f Ai.j^o.75 ( 


A 


23.9±0.5 


0.94± 0.02 


B 


76.2 ±0.5 


3 ± 0.02 


C 


5.6 ± 0.5 


0.22± 0.02 


D 


5.6 ±0.5 


0.22 ± 0.02 


E 


66.5 ± 0.5 


2.62± 0.02 


F 



Uk. (i-1 5) JSwll C •^ , (> ( ^ 0.05 ^j^ ) 4iiAla ^?.j^ jj^i qA? j^ 1 ^ (l) <^j^k 

( f-°1 2.7 ) ^J-^ ^ *j'->^ chU^ 4cL£a (jj^Jj AjjL^IJI 4x.^a^-aJ! ^ AJlaJl (J^^! £"juij ^^ — l_sI^sj 
ciljaj Alia. (1-1 5) lft"iN A ^ll jc (^ 0.05 ^JJJ^) ^aL 4^-jAj JJ^I oj^ J^2l li-A:(t_j) ^Uajala 



cM ^ujJi^j^L 108-100 Cj&cj^&^j (Ethyleneglycol)Jj%k j^vi 
^j ojl j^Jl (jl j-u *_jajjj plc-jil pis (j* A° 37 — 25 u£ rj'j-^ ^t^-* ^U^ll a^jIJI 

Aiiaj 1 5 O^aJ J»1 + 4 ^Ic (^ "^ " SjljaJl ^>J J L * 1 JM .2 

i Aijaj (JS ^0.5 i 5 (J-^«-aJ tja^J^J ojl^yaJl 4^J^ £&jfi ' - ^ J jjj"*- 1 ''''^ Uj| .4 

A^^lll aJJ V ^-J_>=^ Lfil (j*^ J 4 ^"O?^ LKJ L^- 1 -* Cff^ ^J^J^' P^J^ U-^*-* U^ jj^S *^J 

IjlJJ Jia <llaJlj dil^)MJ ^jj-^ uLlil ^aluLjj , (JjlsJl 3 _Jj_J* ^*-} ' . 'j'^-'^M (jAa-Jlj ojl^pjL 1^-13 

JSj & Ojl^iJl ^?>J^ (J-%.iii'i A-liiulJl ^.jiJl S n-l| ^j^La^J LailCj i Ja^J^Jlj L_]Llu1JVLj ^ *J»M 



ga^ £* 



7i_iuajJl J> 3_«Jaau^l SjHajVl CjUalaJl ClljUii! 2- 

iulajVl IkkJI Jjkj ) bJU_jL. jjj=»Jj iulajVl djLkkJl ^> dJajVl jVs ui,,i y iujAJll ILjiJl .2 

)■ ' " " 

4* luLaJl dll_U*JI (jLa*Ilulb A^jxia 4_nlajl 4_IaLk I - ll La J ^^^aJJI U-jj^ V ^ ^ 4_LuAjsJ| A^JjIaJI .3 

■^ ]1 3 II ^Jm ptiaAiUl ** QQ-^ ~llj 

, 4£^JU> Jji]| XiSlajVl djLLLkl] ■ oaVI u^jill Qjjll JJAaj] jj..ljall iajjiJl 4 

JLjjLo jlfra Jl «j i nb Jpl!l i-iljiiOJ ^'tajyi i'il UU ll ^ojlio j. — -jl 4_LLiiLiall SijjUl 5 

74jl!ijVI CjUaiiJJ 4!lu OUjC iiV '<L^Uil\ ALjiaJI 1-2- <-LuajJl <J 2.^,,..ti 

ijiiSi ii-ij-Si :( AASHTO T 40-72 ) 

oJAj 4 SUUll j|jx tillJSj i i.njJl J 4 a^aluiJI 4jjlajyi i-ilUUll i^AiaJI iil i_ijLJ Jiaj 4lijUl JA 

tllljj Sl-U.ll (j^alji. (J («jj^l j^l jjAall lilliSj Ajjlij^l 2UUH SJlo^, 2ji*£ lg-liA.i,.l jiu tliUuJl 

sJ a^JI ai^a i a >i i 

2. iLxiijU^i 

^ij 4J jIjaU SJIaa cIiUjc ^kl Alicia jl *Loj!^J! Ol UlyUVI j£ JLkjl 4-i^Jj t jIjaU i*tlj. VU.VI pljaj 4_LaAl 
^Jc |Jj->-^-" r^^K LAW ^J- 6 ^ (jL^aiJl Jlij^a. (C^liS ' ; taJ ^Llo9 & A ilk j VI ill! klail 4-lLa.a . - ll lie- (JAJj -j^-^il 

AjilajV! SUUtt -UfrUll Jljjl . 

xlA '"'1 Ul^-vSfl JLkjl L lAj LoS (_£^U ^JJ^JC- -^^ LS' j' jW*^ ^Joj-uIjj t*<l V;»U Jli^Jj jfll clij.la. 
4 klaJl ( - ^ Lp AjaJiUl Jlj-o AljUa-a <jx (JgiLshJjl <jiajiJ (j^aSj jl U^^ dlLU3t£ a^aJ-uu ^jjJl AjjI^JV' djlL^al^aiJ 
^**^J tliia tiiJJj **-^^ L>° j' ' Jlw lJ' v ^^<£ a ^ ^* 1L ^J." J^^ (J' ' ■ ^ ^'-^ ^Jt-lLtJI 

3. CJLLxil j»a^ 

jjSVI (jAiilVI (>ilioJl (jic- 4JJ*-!l 2^cS iciu 2<jlUi Aj^S Jai jt^ajj ^Vl JjJaJlj ( flSjJl ) (^ aaJ] | 





uP 4jjjlU 


2^ 


50 


16 


1450 


37.5 


11 


950 


25 


9 


950 


19 


7 


650 


12.50 


5 


400 


9.50 


4 


250 


4.75 


2 


250 


2.38 


2 


250 



j»Ujll (_uiUL9 jW^W ^-^ ^»Lul»j cjJj Jai J^ajj ( 1 4 ) j»2j Jji> .4 

I^tuVI <£U iJc. s jjaLsJI i!i«J| CiLLtSI .5 

(SHOVEL / SCOOP ) tij-^ a!^\j) ^cjS j> JLkj2 J ^^ 2_L5liJl jx U^jii ^ ySlI 2ikJl 

Jl lillj JxJ 4»t!| Ajj^J aJJj 4 ^J J 1 80 ^* jljio 4jjI j LtfrL g»J5 (JiilaSj .lie lilljj (jlcl JJ (Jiuii Jjx lilljj 
^ic- ikjj (jl <-_Lij ^-JJ*^' (jl^ ^ L>° J^' U^ 1 " ^bj^l <-— ijL^ lijj & axuiljl aJ kJaJI e^Lc-b I ■ iJJa^aJI tjj^ajl 

x_ni. 1JC.J & L-LaLLa cUI J x_JajJj *UjjtJI ija.1 lie. o^lc! j£j LoJ tLJa *U3U_LJI i"il UU 11 ^ *UiIallii i_jlij! 

ajj-sl ittJl Aiisdl ^jli ^jb^VI (j^axj Jj ■ ailA\j «c.b ^-^i ■■ Jc. .i » b£5 aj lalaJ bJli *^ili_* '"il Jala ^ C-jUixJI 



ga^ £* 



(jji-uiijl oSiij (C^liSJ Ol Ul^-vSfl JLaul L- iaJ tjSJj t adiJiSlHj JalaJl S^lc-j 4_iL&c. (J^_unJ <iIBj AjSASjI ^1 ^-liaj 

, klaJl ^Jc 2Jj^ jj£l klLkll (J*^ -^ tff^^' J*^i jj^ <*%J ' ^*V (j* £ jr* lsV 

, UjjiaJ U-iaJ aJJ jUj kkj V 4Jj*]| jji 4_Ia!^aJb (j^aLaJl ^Uj^l JafJa jA 4jj*]| <jx (j^J*^ U^ ^J 

<j* oJ^kLu L^Ia all (ja AjjLuiLs CjLia£ ^^ ^JajuiljJ ^JH (j' ' . ^ ^^liia^l {*'j^V (j* S^jaA-aJl dillwJl* 

asjJI Jl 4 ml I AjJ^j aJJj t (StOCk Pile) 4-oj£]l ptij ^ > "J J ^g-lcl AJc- ^illa^a Jallj J jj°^ a jia. 

( PAVER ft^ljiil *\jj o* 4* m ^ -^ ejL&l ) 4 q.nj aJ 2-2^o J)* S3j_iLa]l A iptl\ --^ J_L V tj' V?* 
4JLiIa (3-ac. (jA£> (jJJ JlaJ (jl L- laoj (1 4) r^J UJ^ (j-9 ejj£^Jl 4jaLuwiJl (je ** klaJI (j-al^a. .li-laj (jia^iJj 



4JJ*J| (JS_LU (jic 4 laala all ( . tag j & 4_lixJl 4itj£ Jc. jjjIj (J^b ft^uiJ j^jJIj AjjuaLlaJl AJLi^Jalj 4jj*j| » ^-'^ 

Ig-a&Jj 1$-L}1 A ^; Uilj^o Jiill cUii! *Jji.L«il 

. jSjaII q-uAJj ^t^jt-c *tt ,-m uun qa MjaLtlj 4JIUaH cjUjxJI .7 

(j^aljaJl Aj-laJ ^pa^itJ (iiJJj & (' Lua^ll A^j-fi ) Aij-aJb l^ ala ajj ^^jJI dilJaiaJl J)^ t - tl 'tjrs. ikjj (j| L. lap 

jl m}\ aa ljiii. ^jxftjlnll Jala. Jxj UiiJj ^jiAjliill *U—j Jj^ajj ^ U U 11 *LuLi jjill 

jjl A*J diUjaJl Aa-jjj i. \Jb^*.j\ ^jiajj is^J^ (*1 50 U^ S-AaJj ^JJC- •^■J^ (*'j^' ^J* cs-^ ^ niaJl dulS I Jlj 

^iJla-a (jSLal Aj^\j (j* ( ** \\ hp ia.l aJJj & (>0.3 i^'j^ t ^ ll - u ^ S^a.lj Alfla JJ aailj <JaiJ AJc ^LujSJl Ajjajj aJj 

t ^JjL a 1 50(-S ^JJ ^*J* U^ Aj^' t5^ ^>^ '"^ ^ <JalaJl tliJl£ IJlJ j t Ajallll Axa^l JLa.! (j^ajiJ 

L)^ (*0.6 "^ (j^J t^-^ 3 P "I 50cA ^JJ ^U ^ LttiLaJS (j-a ^Sull *0alaJl (j^ *UaLJal ( " )l he Aa.l ^jjl |j]j 

AiiJa (JLujI eJ^a.^Jl (jjLm^l LliaJ jl (jijLu^l AljJa jjx Jlj-o xia3 ^cjlijJ CliUaUia.VI •AaJJj ' L Luaj}\ 4JLula 

. ciAijVI 
b SUUti cjUjLa Jj^auj AjUfljVi CjUalaJl (> OlfljVi o-a^lLaaujV A^^ 1 %^» 2- 2-7 

: 4.4 jL» .1 

dJajVl ^l-J^tJj <ikL-Jl Ajjlaj^l CjUalaJl ^ eJja.jJl ) j^jlull ) CjlaJ^I V^ OH 3 " ^Jr^' e ^ J>1 ^ 

o^A (JAxJj-uJj dilaj^l (j«o^LaJLuil A*J ^l^^>iJ t5 JQiaJl ^jJjJI ^J^>a-J t^IUS ^^ajj & (j^iaJl ^^Jc. aLmLLulaJI 

dJ^aJl JafJaj l^oJjajj CjLL^iI _oa11 diUaLaJl AIjUxa JuAaJ' J^j (j>a Ail jiaJI 

: sj^Vi .2 

pLc J| /^o ^ ]| A ll (JjLuJI » "-^ I Tjla x_a [JjLulil ^7 j viJ pLc oil 
0.05 Ai»4JI plc-jll ^HaJ dlllk. illA (jlc Jtl^JJ (jjj .+i^ijJ 0.005 .2 

1 1 -^j'j^ ^-j^ (jj^tj j-^ jW^j ' •*Aj*£ o^" ^ J j ' iljl ji- ' J> 5 .3 
A^Ua (JiLiaj 1 (jpic.yi ^^-.^i 1 iji-^" *Lc jj 1 al«i 25 U" 1 "" (jj=^ ^jjj ' A°1 00-200 



Trichloroethelene jJ^i jjj^Ij^i Jj 1 ^- .1 
((NH4)2Co3). f j^^Vld J LJ J , J £J J l^ .2 

1 -^_ 



.3 




U^iUiuuVI JLja flpj (16) j»3j JiA 
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AiSi 



Jja^Ajl (JjA^Jl Jj-la. jji ^j^aiiiJ ^jj-uLLu 4_lh£ (jJg (J^aaJ er^" ££J-"W ^i?*^ aj-u^j 





) ^) 4l*Al OJJ JSt 


37.500 


4.00 


25.00 


3.00 


19.00 


2.00 


12.500 


1.50 


9.500 


1.00 


4.75 


0.500 



fLjj ^ A_JajJj JjjLuiJl (Jj-laJb jj£^La jA LaS f^jiJ (j-a^V ^>^V (JjULaJI L-Luia LgJjj OJ-^3 ^JJfr ^j£ 

& £cj^J| u'^^J cr^" ^- c -^- ul U^" ^S* ^ b^x\ tiljjjj L>r^' JJ^^ J$ UJ *j f-^VW *A>?'_?' a ^ 4JJ*Jl ^yi*J 
^_Jaj aJJj i. $\j)£\ 4AjS (^^Ic- ^JJj ^*J rtJjjjjJl 4£jj A-JajJj & jLg_aJl j^i 4_i»Jlj (J^La-aJlj pLaVI *_JajJj 

e^c 4jjajJI jlstJj t Jji^^il j2)-a aI-*i200 £>^J*J ' J^?-^ *— ^J^ P- 1 ' jW^ L>° UJ A " S- 1 ^?-^ *— ^J-^3 

) , tfljiaj (JjLuiJl (jj^J ( fuLai! jj^Jl (jjJ LP- jL^aJl <ja £ jLaJl (JjLuiJ! ftix^aj t>5 J^. ^ J-a 

jbuj 1*| 00 ^Jj'j^" ^-^J J t '.^"V L*J^ is* t* - ^ 3 ^ ^ ' *'jfr^' if* t '"'Vj ' ^A>"' *^JJ P^jfij ' j^<£ . c^% 

, ^U^l (J (ilSjll Jl ^v^j^l ^jjj aUUJI j|j*ll 

j»lSjll ojj L5 J^ (3j) ^lajVI (j-a^Laajual Axj ^ISjll jjj OJ^JJ t UJ^' ^W^ C5^- f6 ± 5*1 1 S j'j^ 

^jiij^Vl cjUjjj£ JjL^s j* ^L 5 <-^=jj uJj^j J j^ ^ . 5* 600 — 500 ^?o J l^° c^^' l9>=sj 



= (H(4j( 



1i 



2 c -1c 






)4j + 3j)-2j- 1j 

) = 

2j-1j 



^j^-^o" 41axILuwiJI A lalaJl 4JJG <j Jj = 1 J 
) , fi^lcl LfrJ Laa aJ ^jJjIj ) Uj'^ A ^ 4_iL*aJl jIjajI (jjj = A-J 

^jkuiit 4iia-oit 4ju^la31 cjIIjiJI JLajuujIj A£>4.l4 4jlli jl 4Jaii CJLLxi ^ >iSt <jj,$Ji jjja^j -u,.J-i!l 4ijjiait 3-2-7 

: (AASHTO T-1 66-78 , ASTM D 2726 ) ^ cAi^l^l 

4.4 jLk .1 

j| jiK J| ^a a£^<ia« 4_jIIajl 2JaLi. i " il J j» 1 ^^^c^ill LULr' \P '"'•'' AJLjUl oJA ^ ajj . "j 

jj^io jA 1-ftS lA jj- gaaj ajj dlUjaJl aj&j (VMA) . (c ' -"-M dlLc. I jS j A_liIj^J| diLc-ljiil 4_LuiJ 
^ laj aJJ Lft^ tgJ jji-jiil (jjjJl \1 w< ^ P%3 £A>*"^ L>* oJlj^LJl dlLllxJl Lai ) (jLudjLa 4_JJ^J f^k 

\ _ i o.^jll i - J ha \ (iLjJl 4 jui'i ^L^jLj <-^j ^j-^I <jf^ liLJl o«.La£ 

jl A_Lal_uLo A£^aA« A_nlaj| SJaii. 1 ** ll Lla 1 ^^jjil (jjjJl ^ Sa^lJ SjLjlaJl ai& aA^lLuli .2 

, l g fl->^ ^-^j ^25 
: Jk*« -2 

^^j L^jjjj frljjJl {j-3 tj-*J ^jj ^^ t — ^ ^^ C^J^ LS^ ^-> A ^'J **-^*-^ L3^*^ ^-U^^ ^jj* Lj' j^*" 

pLaiu iij jAJW 
plijjl jjj^J 15-^ ' ** ^ *V* I J >^' •^ c ' ^^ pLaJl L-Aj ajj t>5 £J cfljj^aj ^Uiujj ^^^J i*- 6 ^Ajjaul j-a*J pLa aLaa.- 

dLIall .3 

Jjj^J jjl -iajJJ ( >5 -lc L Q->-j'l jjx ej^kba ( " i\ hp> jl (jLkjjLa jUlk^ ejjJaa-a OJ^ Lj' ^*! ClAjjaJli j£J La£- 

( L_il jj jl Ai^aV '^-^j' Aliia (j-o UUj (JLo ^^c- ^lj^ jj-lc- l5J^J Vj 4AjAa jjc- CjUj*JI (jj^J (jl S-^Jj 

jUiUI *Ua_«il jj dql'U. ^11 r\\ ovUll (j^aj (j^o^ (J^LujI dlllflaj A ^ U . ■. t"<la^U ^Jc ^jl^j ^J^xJl dljl£ bl j 

: ASjjlaii .4 

; - (j^JiJjia fci*iajj LiA alj > aj A£^oXall Cliiaj^l ( " i\ hat 1 jj&jlJI (jj^il ^j^aaJ jjjJa fiJc (ilLiA 

: . jjSri UiM\ .1 

(jjjll JjSJj «-LJLj ojj^i^i ^ j cjjj^ (^ L>"^ J 5-3 o- 1 ^ f>25 °j'j^ ^?-J J 

cs^ i* 2 U- J^^ aLa^JI ojlj^. >jc. ^-JJ*jI ^J^J^ '"^'^^ l-^Jj 4 (?r) 

jUtJ a ^LaJI ^o 4_lijtJ| ?7 J^J . (Jj Jl (Jja 4ij3J "I 5-1 O.XaJ ^LaJlj J ^ai-o 
^Ij^il ^ L$JJ)J (*%J t^^J^^^^ LfraJaAii i qjq-^'il ^JjLaa 4jtJaaj ^cuLnJj L^jjj 

1 5 ojJ Lyjaj J. 1 1 AJjl J=^ ^=-JJ jj-a yj <JjJl ■ » M fS ' (v) U^J 

)■ ') U^jj O^j LiJjJj J jf> f 5 24 - 

jjjj JLjjU Ajj=j1 j'-~' (jjll dllS AaLj. dilmti dijl£ I jl .2 

fj ' (A) tlujll j%ij ' *lj*Jl ^ ^Lu ^^^ jS jj^ jl ^ *lj*Jl (ji Vji 

OJ_j^i^ (Jk j jjjJ jjJ I (Jjlii 5 — 3 °- 1 ^ J"25 *Jjl J=- ^?-J J ^l- cs^ J^ij 

(B).l^jjuSJ 

[jftfS, yCjill jjjll J-ul^ Jjiyl - 



^ eete <teat $££ sBfe is 



= A/( C - B )5i-ll ^^ jjjll 

"Ij^l y^ AiWJl ^1 jjjA = 



^j^VI lJj^I cs^^l jj_^' 
( Paraffin Coated Specimen) j^ 1 jA> 2ili - %^ 

^j l^jjj^j j*j tllijj (A) . j%ij ^iL?Jl 4jj*jI jjj jji-s 1 ^ , 1 

_ jjjcUji oiJ *l jjJI ^ U^jjj ,»55 ± |>560 °j'j=- ^j^ 

A-La^. Ajlaij ja J^ljJl J Aiii-aJI ^ JjJt J I rzJsuJl ,*J-<^- ' LlLu aJJ _2 

4_^ p ^ *l ojJI _a j \jj] AJjjtJI tiJ jjj aj . ^-jIaaJI /jjal uJLj I^j ^jLaLui^JI 

(D) . lj^j WAJj 1*% (^ ' ^-" 30 ""-^ 2ijiJl °j'j^ 
' f51 ± 25 -^Jj^ ^-j J *L« (^ SiliJi 2jjj| jjj ^ .3 

(E) . 2-nJl UJJ j%ij 

( Specific Gravity of j^lj^ <j^j^ ujj^ -V^ & .4 

(F) . L&lj ' f 51 ± 525 "«jlj=v ^jj ^Paraffin ) 

-u..^l .5 



= 24,*]] ^jiSi jjjll _ B , _ (D - A ) 



) . ^ ) s-lj-frll <^i AiUJl 2-uxJl ojjA = 

) . pa. ) «lj^!l ^i a>aljj]] SiL^VL; 4iL?Jl 4jj*]| jjjD = 

) . pa. ) *Ul ^ ojiljjU 2iL^Vb AilaJl 4JJ*]I ojjE = 

. j» 25 ± 51 Sjlj* ^jJ ^Je ojiljJl (^-c-^jiSl uJ^IF = 

^aJl ) r*525 ij^ ^J^ ti^Lia.1 ' «fc-^ ^pL-ai! pL-aaJI ejl^a. 4a.j.J Clul S Ijj ^ s £.j-il\ (jjjJl rcja-^aj pia 

:aj13!i 2LUJ1 ^iuia. Jijj ASTM D 2726 ) , *i^1j«]1 
R = At * KS * ( B - C ) 



( Correction ) g j-. . ^i iR = 

pLiaJl ojl ja. 4a.jJj p 25»jl J^ ^J J OH tJJ^'At = 

Ajjj-ojJJjJI 4jLuijaiJ JaxjjXaJI t5 _iut£jjl <_cjl^aJl J-Xajjl (J>jL*-aKS = 

(Avarage Coefficient of Cubical Thermal Expansion of Bituminous Concrete 

= 6*1 0-5 ml/ml/°c) 

JkJS» .6 

4iutJI p_aji.j i \ *> j' *-*j 4j_»]l p jjj & ^ lalaJl p^Jj t ^25 ^j'^^ - ^-?-J^ ^^ is^-^^ OJ^r' J^J^' j) * L <ajj 

:( ASTM D 2041 - AASHTO T 209 ) Ijiill ^u^l^l 

^ pAaluj ,«i]lj A£jx^o jjjJI 2jjlijVI <Ua]aJl CjUjx] ^ - giiV I 'jl^ill (jC-J^I UJj^' ^Sj^iall oJA JJaj- 



ga^ £* 



dilajV' (j-aLk-aU 4_iuijj A-jjiSjVI OUaladj AjjIj^JI diLc-l^jiil 4iuiJ L-iLuia. 

M** .2 

JlLi] AJ-aJ jJa aalaj^Jl 4ja>Ha ^ ^-»J ^.Aa-a (J^ * A A-* a^cla^a. 4_J dlJJJj frl laC. 4_lj plj$jl laiui 

plj^Jl AJJ3J pUj| 4_aC.LIJ| jlj^Jl 

( Aj^Jc Jjjl 4j^\j (Cl ) ^jl ^HjV 4*'n*N j^jill tJJjJl L-iLuiaJ (jJ-uia* jl j±* ,2 

4_j 2 n»I| /jjixlJ A±LuJjj jl^A-aJl ^jjjj 

A* SOl^J^J j' L>° (-B *'j$-^ 3->»>^ ) ia«-^Jl (J^Lj^ obi £_* e\j^\ frJJ^ 4^Ja^ ,3 

) ■ JP J 
(J-a*Jj pUVI _>aii LiujLla ^LJl j.1 aajl jjj^J «-LjVI "t laJIul 4_La. ^ , pLa j>\ aa .4 
L-luLLal| j* jj^J *JjJ^ jal-^lul 4_lLa> ^j i jIjJaJI 4_a£ j^J- j-° *^V' (-3^*^ (J^ jW^ 

4 1A.1 ojl^a. A^jJ (Cj t^-* P' ""- ft lalkUl 

(jjjj^l eel* (jx ^£UJl aJj a^lc-j & f0.5 i f 25 *j'->** ^?*J^ is* ^-^ frLail <jjj l>"^^ L^JJ"^ ^J^* -6 f-" 

cjiixii .4 

t ** u < ^ -^ . i a ) a a jj jj V ^_n^j , aaJ l t ** ii 1 1 1 a I omSj , j oAj < jSJ a & A alaJ l dii U j^- f ] ■ >^a< t ** <1 imj I \ > «aaj »*<^ 
itff Jlj]| (Jj, a aJl pLJajj La£ j»l^^jJJ J^VI (^y-a^V (j-uLa-aJl L-Luia l^JJj Jjj^jj & 4 \j£ \ aj l^luoa tj^? 



(.ISjll jjSVI ^-»uVI o^^ 1 




^ 4j_ajj( 


)^( 


1 


25 


2.5 


4/3 


19 


2.00 


2/1 


12.5 


1.5 


3 


9.5 


1.00 


4?3j 


4.75 


0.500 



QsM .5 

Ajjj V ' ** Ua J 4 Jj - aa 1 1 dlLlLLaJl ajJaa^ a i C. oLcl^o a-« ^ *J*M dll Ilia (J- gajj ,"| 

jjaib ajjL 2_kLaJi j^j ^J L_aj , ( ^6.4 ) ^^ji 1 /4 l>° f^J' d>° fC-t-iJl p j^Il '"^:;;^ 

Ja_aa 3 h* ll J-^ o lie: 0^3 l5^' J-^ 

^-a-uiJj ijjjJ ^J pLJVI jl ojjjIIjI ^yS A-^ajJj Ai^)iJl ojl^a. 4ji.jJ ^jj 4_Liaj| ^J-J^ .2 
A-lIaill tjJjiJ ) ^_i577 ) f525 ^J^J^ ^-J^ ■^ c H^ P^» - al ■ ^J 4 (I) 5 LaJ] 4 L^alUJl AJjSlI 

3 bail 

f-° 30 d>° CPI plj4jl iak^a ) ^j^ 2^J^ ^bj^l (jlajjai jJil jJ-\ * > \ \ C-lj-^il Jljy .3 

jl^)A ^ ^"'^Jj ^^ J^-J-^-^W ^-*j ^Ljj^-*jlj pLcjil ?T_)Jj 4 4_iiaj 2 i 1 5 £ J - 1 " ( (3^j 

4_Lulij (OT) U^^J^yVI CM-° 4-li-tiLla L_JjJaJJ (J^Lc 4jl Jal J ^JU^ia all frlj ^M JJ^aJl jj^-aJ 

. f UI t> jiJLl000 ^i Jjl^-ZlO i> j5JL,1 J Z 0.01 j£y 
( «-« ± 51 .877 ) P 51 ± 25 ^ *LJl (^ cijUj^JIj P UVI jl-j : *UVb aj^UI .4 

) , _i. (»LJ| (jS Jn. II J 1 al All 21K11 ^ n 1 11* j 1 (JjUj 1 ± 1 »^J \&j*i- J»J UJj^J 

,50.5 

OpjLa-a OJjjllJl (jjj Jl_J-l3tJ > '"-Jj 4 AIjU Ajjl^a. 4ja.jJ ^Lo al aa ^ ^^-Jl^77 + 51 
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3-5 JiJl l>» »1 t"''VI l>» ^iiij 1 ± 1 3*i CliLij'i-. <Jb 

: cjL1_u!aJI .6 

: *biVb Aji^ll 41L=. ^ . 1 

y* - 1 ) / 1 = ^i ojjii 

: iV 

).<*=.) slj^JI ^a iibj iiall il£ = i 

).,>=.( *Lll ^s 2_yj| 2JS =^. 

) .Jk - + 1 ) / t = y^jill U jjJl 

) . ^ ) *lj^]| ^ 2JUJI 2_LJ| i±S = i 

).,»=.)( ^577 ) ?525 ^ *bJb SJi^ll Sjjjtil <ts = j 
P=. ) ( u>577 ) f 525 2-^jj ajb ijjjjlj *bJb 2 ili^ll SjjjUll its -^ 

)■ 

. JLuijU jUja >i^"„,.i ; Sjiiijvi .'.iuuii ^u^aj 5-2-7 

( AASHTO T 245-78 )^i i^i-ij-Si 

. <UjIail .1 

I 4_JjV (J^alj^ill JajliJl (>5 -ia*J dllsjl 4iuij & ^J-^ J^ jIjaII ^ya fG il i aSsl Jajlk jbkj) jA ^ lalaJl 

dilA^uJ ^c\ tiijA^ tjj"^ JJ^"' CIjIiUjIaj ^jj ( . ibuiuVl 4-ajLLJ <Usl£ ejS -c_i 

C^-?- ctsjlj dllsj^l ' , ibulmb pr^un til^aiall (>5 All Jajikll ^ 4j3l£ 4jjIjA dllc-I^S — ^ 

^j dlls jVI til^aj JJ-^I J^^ diaj ^ lalaJl ' - iS a 1 Ijj < >5 ia. cljg-lb Sc^ala-a Clllc.|^)il! ^ 

Ijj Lai ; ^kjjtll Ja^uj CjlsjVI ^Jj-JJ dlcljill jSjjj jj IJJj i 4jsbll 4jjIj$JI Cilc.1 jail 

^S jjl aj i aSjj cballj clj^ll ^C \?J ^°bm^ ^ Ui4.ll •^■^ i gSs 6jjj£ AjjIj^JI dilc-l^jill dijl£ 

, Ajui (J^UllI ^Jj^uil ^jLlUl _ J 

. sj^Sri .2 

tiLo^ll (Jja a UUIl c_j^jlun]j L^lijjl ojb jl ^_ilLa]| (jja «_^ajjj t ^—ilLall jlaa L jiiij L^l A_iaLiaj 

. fl«1 3 Al^jaij ^1.1 00 "J^ U-^J^ lK^ i^lc. jAj l—lH-all ;>> 4JJ«ll jlj^-V jl^a. .2 
^jijj-jjj ^Aj^i. J^a£^ ^ La I "j ^ dlAa Lu aila ^^Jjlj j^j^t-a O^J* L>* ^lj^« 4a^)Ia>i _3 

3ujj«_« i=».jL sLLi^ (X> 457.2 x 203.2 x 203.2 i^jUjI S ju fo ^Lj Sjcli .4 
ii^ji ,^k tLl.j 1 jl j v 1 ^- i> i^tall jj^j ' (J-> 25.4 x 304.8 x 304.8 jLj hW 

^jj£j (jl I . la jj & 4_iiAjrkJI o^olaJI *<~ QJLJ ^^t-JI pi Luul ^jjfLjj ( AJJJA3. blj3^ A_lJbj^)3. 

(JjaLiJI *<~ AAxAj 1 . UilaJl S- US j AJ j*i , 11 ^ 

dLjll «.UjI 1 afljAjjjj ojcllll j SSI-llj i_JLall dLaJ obi .5 

' 4-^ ts^j ^ u j u' 1 1t « u£*l=s i> ^> (Breaking Head) j^li l^'j .6 

^ic: aJIuJI ^»Ua\l j£jJJ 4 ^50.8 b*.^)Ui I a, aaj ^Jljl^ul I L^iJ J^ ui (>5 lo 0j3.lj j£j 
* - a; ^'"'j _ jbull ] JjbjJA^. jl 1J - '—a 'iljU, liV1 (JS LiU I (_>" JJ J ^'"" bj_la J) >JJ o AJ oHuLa O^cb 

^ jjjjj3._»Jl jj~iai->ll ^ (jbjj^uJl jl n.^-iail (Ji.JJ ^ la. nil jja _>jjS1| ^juij j^ bLJl 4 t Wall 

. UUH»Lill 

. aSJjIi/ ^50.8 Jj' ■ Ml 
>^> biu.j ^i clijL> ^?S2276 ""j^i (Proving Ring) U . ^l l =ja o^ba ilk .8 

AJA3IJ l^J OJjbt-a (JaO I ; laa '"^ ^aU ll C-^j L-luL3 Oj3 jjj J*J bua (Jj^J fl-9jl ^ U»j ^b5 



ga^ £* 



3 JJjuI ijj^J LoAlc jI-IaJI I j& JQ- <aJ ajlcj 4 JiX1| jjiilj ^yS AIAJI 4_Lui|^}J| jjL^aSJl .i^.1 

^-^>jj 0.01 ) fk 0.25c5 A J ^' ^ ^ uj-^ u' v^j « j-^l lh'j ls-^ ^h 4-nIsjVI 

AjIj aJ j h J I j s_JljiiJlj dJajVlj p^jJl jj^ > »n (_p>l 0-° ^JiLuj ^t-^jl jl ljO*' .1 

l_LLHa ojl^aJl ^■J-^ L5^H L5"^ UJ^ 1L "'I Cpbj^J -X^*il| »jj jjj ( . la^j 4 Ul-s.l| ^j (J^alLuJJ dlljjl 

i . ^jlU J| 

^ 60± 1 J-ic U^V ojl j^Jl ^jJ ^a ^aall jl^ 4-Jj ^i.1 50 4^*e ^b, ^U^ . 1 2 

ii«50.8 jl- 2 ^"* ^La^Jl O^C-la j_jC AiJJJ 4-1 jSj 4-J "^-ijJ fb&^Jl Sijjjj & 

Asphalt Cut Back , J>-Ji ^iajVi ij-i^J <uu*u JJ <> ^Ija ^ .13 

. ? 1 ±25 ^ji^ ojij^ lt^j 

i Jjjj^j 4 a^lJLsj 4 dilajVI (j±i-»jLil *bc.j|j fl-^jll ^j-i^unJ ^jc-jl LP-* 4-3jal« dlljJll _ "j 4 
diia J) VI 9 A^ jll a jl va* jji^Jl] a jl ta. ily)l j-° j ' UJ lj L*J M^"'^'! CM-* -*ali dil jj| j 4 i . dc a 

jj>Til jJ-ij diijliij 4 Aiiij ,_£^ijj aj^Lc ^jjjij-oj ^204 —9.9 l>° W-^ij-^ rjL)-" 4)-i1a,1Ij s 

) , aA^lj ** 1 jLa ^ (J^i) '" jVI ' . u Lt * L>° ^4>^ LP^ ' " ^ 'V (3) J- ^^*^ .1 

f l£j]| (Jx^ij ^j 4 jjjl dAjj ^ (J»1 10 — 1 05) Sjlj=" ^J J csS f lSjI1 L_ii^j .2 

. ^ 1 .1 8 ' 2.36 < 4.75 * 9.5 < 1 9 <25 J^UJi Jc ^jp ^ 

UjjBI U^a jj^ ^311 <^i dLJl ^jiUl sJj=JI U (CST) ^lj^ «^ 20±1 70 

(GST) . ^!ji- J^ 30+280 UjbL. 

Lr k«j c'n^i (^.1 200 mj^ s^ljil iijJJ (.ISjl! JS1I j jjll jj£j i*ij->i j Jill j jj!l 
. ^L. 1 01 .S^j^j (J-1 .27 ±63.5 W^^j' -^ -^>jj ^JajVLj *^kk j»j qjjIi |j* 

■Ola dJajVI ij^ ijiu'i ^jjI dlLJA jl£ lili i dJiji 2 j . nl JS3 ujjll IJ* l>° ' - '* 'j 1, 3 j-'-^^'j 

, ^ lie. 1 2 jc 1 '"^'' (4j 

jjSLj 3-3 sjsiil jji -"^. L^- -^_>J V °jlj^- ^j-jj! UJ^' ls^ p^J^' ^-^-^ Cp~^ .5 

. JljUl Jc Jjl^Jlj yii^Vl dJajbJ f 525 j ' f>528 i> 

dilajVb Aiii_a dlLm^Jl *J A 7- fLii-saJ jJL dll Jj5Lai| Jai^Jj 4 O 3 la ^'1 A_La^jb j_ji.bJl dliajVI 

Q* t _ 5 l^l J»1 1 .1 AJjl ja. £^p jja j^fl JjU J| ClllajbU ^JjbaJl <JalaJ| ,«-^ajJ .7 
4 OJjUalall jIjaII (Ja ^50 Jlj^ ^ U T ^ J ^ ^^ ^-^ 3"3 *J^I (j^ ° S W "^ liL^I ajlja. 
"] (J^ r^' ^iiSJ "| 5 U^ ^lj^ t _ 5 -i^ dllliatll jjjj L-lkil^Jj 4 ^pkJjil (Jjg trill liLj^Ull tj^Mj 

X 50 ajjLLlJl jIjaII (jljSall jtiuaj <_ 5 j^ (_>i^ J 
CJllxil UlaJ .4 

— 93.3 *j'^>^ ^■J^ is** 4.1^1 ■" Ajj^t-o ^^^J j' (.5-i*- 11 C'l-' 1 (j-3 boj jjlii-ujj aJ liLs^Jl A^jJa^sj L_ulSll t ilala 

Jib cJUJl j^a dilj-a 1 j t_Jlili -W 3 - 8 Jj^- *>* 1 5 u^-^W ^-^j l_J11]I ^ ^jj*JI a-^jjj 6 ^ 1 48.9 

4_nAiJl SAcUjI iS AC' l_iMjI A_Jajjj AiLaJI SLju *j 4 ^cj^ (J^-^ {j-^ 4_Lj«jl fcJa^u (Ja-ajj ^ ai-s.il aSjJj 4 ^ ai-s.il 
plijjl qa ^ > flJ ^^l Al^ia-ajl J)>a ( i 'a^jll AlliaJ jjjaJI p^oj L-LLtta ) ^ijjJa 50 j' 75 ^1?*-^ liLo^Jj 

*U±«Jlj L-iJlaJl L. uaj aj 4 SAoUjI ^jlm* t>5 ic jjlS-aVI j-^3 bjjAC aI^IiaJI jj^-o OJ^ L)' t^ 0, ' ( a ^- <1 457.2 

<^.j^ jjj^J ^J^l t>° S-^^l- **-^*J 4-S-e-a AjjiajVI ^ lalaJI ( " )l lis dijl£ IJI , dibj^iaJl J^c jjiiiJJ tiLa^Jl ^btJj 

2'j^V w'^ ^^ ^; Q ^ tl^Ja j^iaJj 4JlaJ| jjjS a-^=JJJ L_iHiJl ^JJj a 51 35 tiLa^l AJo 3 klaJl Sjlj^ 

^LflJj tjJjJ >J ^J SAaJ AjjIulu 4-lL.g Aj^iajl ^lc- *LJJ*Jl ^iajJj **JJ*Jl (j-a 4al-s.ll *ijj »j t 4al^.ll ^3 **JJ*jl 

j.aaill Aljjla .5 

— 30 0A0J (jjbo j! aa j^a I ^S^jS jbllil iJj dlJl^)Jj 1 ftJLa i a_J ^^^1 dlLll*j| _)a*J .1 

JjU oil dJajbU ^51 ± 37.8 ^jlj^ ^-j- 2 -^j f 1 ± 60 °jlj^ ^j J -^^ *^j^40 



ga^ £* 



. (^U ^L»a. (^fl ojAij tilijj 37.8 — 21 .1 jj^I lh'j ^Jj^ ^j^ jj^j ^js-^ t^j^l 

jLiiiVI C-UjI I ha ^LiaJl Jl^T- ' " 1 11 J J JQ- gill t eJc Ja^JoJj (jjliU^aaJl 



'J 1 . ^j^jM-^j^L^tj^ J! Proving Ring ) j-aUJi jh*JU*ija) j*5>li 

(Ja^JI (J- aj I aAa L_ll_LulJVI *P^ tj-^ i i! j laj - gall LHj|.Aa.j (_!] Clllpl^iul Uj^J ^"* - ""'I ;J Lit JQ ^ 

*_^aj 5_k^J £j* 4-lJlj 30 d>° J^' jW^*^ (jj** u U VI I ,V>J 4 pj^jLj IalJj t _ 5 ^aSVI JaJl Jj 

0.254 jl f^0.01 J l-^l L-lLiLa L-jUljuVI (Ja > in j i AjL^1]| t _ 5 la. ^>u£ll julj (^3 2_LaJ| 



J^bui 


) «iLw, 

M 


4_UJI 

)3H 




5.56 


25.4 


213 - 

200 


5.00 


27.0 


225- 
214 


4.55 


28.6 


237- 
226 


4.17 


30.2 


250- 
238 


3.85 


31.8 


264- 
251 


3.57 


33.3 


276- 
265 


3.33 


34.9 


289- 
277 


3.03 


36.5 


301 - 
290 


2.78 


38.1 


316- 
302 


2.50 


39.7 


328- 
317 


2.27 


41.3 


340- 
329 


2.08 


42.9 


353- 
341 


1.92 


44.4 


367- 
354 



A\ 






1.79 


46.0 


379- 
368 


1.67 


47.6 


392- 
380 


1.56 


49.2 


405- 
393 


1.47 


50.8 


420- 
406 


1.39 


52.4 


431 - 
421 


1.32 


54.0 


443- 
432 


1.25 


55.6 


456- 
444 


1.19 


57.2 


470- 
457 


1.14 


58.7 


482- 
471 


1.09 


60.3 


495- 
483 


1.04 


61.9 


508- 
496 


1.00 


63.5 


522- 
509 


0.96 


6 4.0 


535- 
523 


0.93 


65.1 


546- 
536 


0.89 


66.7 


559- 
547 


0.86 


68.3 


573- 
560 


0.83 


71.4 


585- 
574 


0.81 


73.0 


598- 
586 


0.78 


74.6 


610- 
599 


0.76 


76.2 


625- 
611 



^ ££fe <teat $££ sBfe is 



4-iadl Pliijl i_mia » ;■> ^~ jl Ci%aIxa JuijJ ( 15 ) ^J dj-^ .6 

' - '1 Lit 1 A_LujUall AiJ^jlail »l^k!LuLj ' - '1 ll*Jl A^liS l—ll i H-. aJJ _ "| 

( ASTM D 2725 ■i^^lj^ll ^ tiLm o jSi ^ 1_«S aI^^ ida J suu 
^ L^Aip i5l3 JSi ijli&ll JiZ. M L=v ^ c- AASHTO T- 1 66 ) 

cjlil jillj r lSjll yi djlil jilb 2_^UJ| cjLWJl »l j=.l ^ .2 

( (JLlu jLa ClAjJ \ S jail (J^a_a j dliajVI 4-±ulJ (JJJ 4J^j*j| a_i_U 1J _3 

(J-l»_a a dlia jVI AjjjiS jjjJJ 4-3^j<j| ij^JJ J^jIu a-uilJ j ( ( i ** » be. dj^-J \ 

\ _ djUp aj!i\j ) ^-jUuijVI 

\ dll_JJ t5 iclj Sil^ ^5^-1 c3^^ <^l l^lajVl 4_iuij JJ^aJ ,»1j .4 

Iajuc CjiajVl * J > aj AJ^^J .aJJ ^1 SJaalll jjij X 3-5^ J£^ Cljl£.| jail 

X 4 ts* ^H*j4^ ilAc-ljill jSJui 
S_iuul| oJia dijl£ I jj (ja^jj dilajVI t _imjj aj^\j1| dil^ljall oi& (J.i*-a ^.jj ,»j 

jdji^l .8 

i ^ S *j« it p jjj jUlkVI ojlj^. ^■j^ _j£_j^\ U a ' ""^J J ^L^"! ^^^^ djLa^UJI *-u]j f-^j 

) 2^^* c> j' 



^^ 



IF* TlP 




\l --r^r. ^-^-^j: ^^ 




^ -> *-&.•- - w 



-_^. =t l !- 



A\ 



£ £££** ^t sftfi SSfifc 15 




o 



H-4-E«^ 



J&*1\ cilajVI 4^*1 jjj^j (1 7) «Sj Jlu, 



JUl dJajVl ^ 1 +2+3+4 

+5 



= 000Z 




-" 



■ -Ir 1- -*- 



<jiiajjjjj| '".ItiUn 4_jj.ll]) L-lLu_u) 4_a_jl_u jliiil JUijLa JL^i. JLatluAj 



^Jj^l^l 


__j__aj 
4_j*_l 


4_uj_.| ^j 


£&jA\ 






jjii^i 


4_j*_l Ji! 





P 






1 


4 uiu 

U_l___| 

z 




2 


Ho 

-_ua_| 




3 


Jjll 
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LJLaJI (j 
















?bo 








Jjll 






4 


















Ajg^a 






5 








6 


3) 








i&Si 








Si 






7 


3^ 








J±a 






8 


tel3£ll 






auuu 








3r) 






9 










10 


+ eLaJl (J J j 

r'j?" ) ijjj^ 1 ) 






11 








12 


aij. a jail 2UUU 






13 


43uSjI ^*" j aLa 





A\ 



fi i_*i 3*.Sl i.r -j v -— 4^ v5»"^ ■_"" jr»y fc ^.«~ i 





3) 




14 


4jjIj^J| die. 1 jiJl 
Z2LLUJI ^ 




15 


jj villi. 1 jail 




16 


»*j1aa1I CAi 1 jail 

Z (jjLOJtUllvJ 




17 


1 fija. ,^11 jUill 

3^ 




18 






19 


vlila jVl 4jjjj 
Z ikklj 2JUall 




20 


jx^S ) iliLull ) 




21 


?U^A^adll (J^va-a 




22 


jxj vliboll 




23 


JxJ vllboll ia_ijxo 

^?£ ) ^%Sj 30 ) 




24 


24 j*j iiilull 
,~ t* ^ ) ^ t ' ■ ) 




25 


ju viivjili u,..j"m 
jxjvS ) AaLvu 24 ) 




26 


Z vliLull j_ala 




27 


jx-L) l-Wtfl ) 




28 


V-lLluli^l i~i_«i« 




29 


(^Ojill jjjll 

3^ / ^ ) vlJa jbU 
) 




30 


Z^Uakll lUI£ 




31 


(^Ojill jjjll 
/^^^v^ll^l 

3^ 




32 


auuii ju^i 

j/ll£ j/S SjjLvdll 





ga^ £* 






Superpave asphalt mix Design procedures 

AjUxJI 4Ja.jJ jLijLa 4%jia 0j3 (J/sl jC. aAl j/sj i 4jjla JV I '"'1 Ha, II .<«, gjl JLj jLa Alicia (J jlall CllilA aJaxJt . ^'..'t 
iija jj . (Jul I 4i^jjj (j/sjll ^JaAlj jjc. uiuu S tjiU^il Olja-all (jl Ls£ <cJ-ls jV I bjla all (Ja.|j dlc.ljill I . ''"'j bjla all 4itj£l 

^ili liL^li ^^ V jLijLa a%j1= J (».iVu.i^i (Impact Compaction) ?±^h <&*& oi 6J^ ^^ l> a^' 

3 kla 1! 4j£jjl%all (j^aljaJl tlllJjSilj j-Lutail iiLajll Jc. (SliperpaVe) 4jjlajVl *LkkJl -;«■ edl ^ijiaJl 2ijjLll Xaiuj 

/_.>_.„, ^".ll 2UUU (Jjiluuil! fljSfl jSjjI AiilajVl 

. superior performing asphalt pavement '»jW^ J-^=^i t> (Superpave) ^ik^, ^j 

CiljliLk^l t>o J^c- jSjI LaS . (SHRP) S-U^-" j 1 "' 4j1c. (3^3 <j-*i>°' <j-^ 5"^J^ L&a. l>° ^ijjiall oJ* ^-U^l ^J 

(_£ji.l BjUxJ jl ^JlJiiall J I '«■ gjll c-lj^ a3jJ (Jae j! i-? J j£ (ff^^O '-j'jV*^' °^* ClLa.ji^aj . c-lj^l ^Jjl 4jLsa-sjl 

. (Models) e^ 

jl (ESALS) 4ial£-all jj a all jLaai 4l^Aa i i.^jll cjjl JJJSJJ j-'"^ all (JLg-ill frljVl £9jJj yjMl CiljJai. tl/ujjj 

L >aUJi fikili liA . <jiL&ji ^j>i ji j!>£ ^j>j ji (Rutting Level) j^" J ^ ^?-j j J! cb^jH <0^ ^_jli 

Ailia a ClUali. j 4iiii_o jl_jx JLi*I_jLl <U=LO _yl\ ' kjll£lll 4j jlia j ftJJ^J ,'"' aall fciu ^-LJii^ I Jjlajll j J-K"iMl Lilla B « 

; LaA ililjliLk!>U (jii.li.la. Uj™' J^4?' (►■ ^%_>Ul oiA Jj 

(Tester (ITT Indirect Tensile ^^ ^ij SST) )tester superpave shear ^^ JjVi 

A^jJ ^JLail Cl!>LkAxi jujj ji 4jolajVI 3 iala II liljiuil Initio )jZija (ciaaJ (jll dljlilkVI (>a ^J*^ " (J^IV Ltf^J <_£J^LS 



^ s - A- 



( Superpave ) icii#l ^lalsJt j^*-^ ^JaJi ^jjWi J-e Ijx. JLu (19) ^j Ji^ 






3_jjifljSri 4iaiyi .;..^t Ajjjaji AijjiJi ujUj jiu (20) ^j J^ 

RV ] = Rotational Viscometer ] 
Rheometer DSR ] = Dynamic Shear ] 
DTT ] = Direct Tension Tester ] 
Rheometer BBR ] = Bending Beam ] 

^Jtfi J* tsj^ t^i cJijLiWi : Vji 

(Rotational Viscometer (RV tPljj^l ^jj^i o- 1 ^ 4 1-8 

AASHTO PP-6: ^l li-lj-ll 
ji j* jsbll Jjt »a"H ajLuii (jissj ^jaimli iulajVi oiklaJl (Workability) 4» ^ aJLASSi ^jSil juikVi ija .^'..^ 

Acjjj t5 lc Jj L ^ ia jl L-ljUa^ll ajaJI <_>J-J3 ^JujIjJ "Lljljjjll ^a.jjlll (JjUjj . klajlj jcj-iall AJC ^J3lS ^J^l (JjL-J CllajVI 

- ; 3 jS ill ClljJallj l—kjUajlb Jjj^l J^-? j!"^ 1^* <j^ .'^"'"'JJ , Sjlj-ill S'lji ^U ^jjIj AjjIjjJ 

U. J J^ 1 ^'" ^jLu (jjjajl jW>ll cKlj '(-ilia Ajijjl^ ^7- Li a si^j .1 
tlAjLjjll (jijaJ 4jiLi Jl AiLia^Li jl ^a ll (Ji.b ,jlyi joaUjJ .2 

^.iilajVI AAuul ojlja. ^-?.jJ Jc » j Lj i -j ^jal^a aliij .3 

- ; Jla 1 Ajaljj 1 -ta ' jjjll tllli^al^j^ll (_>ia*J lill—iA (jl LaS 

. S^jlSlI J Jl£u.b Jx 600 J! 3 u^ ^jjUl o-ba ^^ uj^ J .1 
1 .0 l^j^ ^"-j" ° J ^j^j ( <sjS^I (U »jj j 250 — ) ua ^&j*JI lS^ 4 .2 



^ eete <teat $££ sBfe is 






. j^^-° 1 3 — 8 t> ^#^' ^j^ fr^ .5 

.AijiiJ (Jjl& frUao a-o 4ii*Jl ^-3^>*J CliAa — _^. 
4^.j^IJ! jjjUs jl^a. t>5 -ic. ajJaxulU ajL j^Vl L-LuiLai] ^sUjj 4jjajJ| e^A j-3 ^)3jJJ (jl ' . tap 




i.: ■-■_-!. 






- ■ .p ^"- -r — r ^ ■ ^_ ■ - ■ -r - 

JIjjjJI i^.jJ13! o-L4* (21) fij J^i 

(Dynamic Shear Rheometer (DSR tA-U^l <A>*Jt o^i Jk«j 2-8 

( AASHTO TP5) : '<-**\ i^-i-ij-Si 

; 4_-G.l_aIiuL<ijl o J g-a V I 
,- SjJI *«j^I j gill jt-fra .1 

4_LjIjjI 4 .lilajVI jlj^oll 4_La.^sjl "Ljjljj I . u£ j33l (J/slus (Jjyil _jAj dlL^al_j/ul (j^aljc.^ JLl"1ji.1jI cK 3 ^' j^-fr? - * '^"'"'J 

&}_a.ljj| 4j1jjI (J (j^ J 'j 1 j! <-l"^ JJ^-" (_AA? ** a ^",, i a\I tlilajVI dlifkj Ulcj 4liuiji(s ojlja. 4-a.jJ AJc 

(jJbSj ( _ 5 £ ; liiUjJjI (j^aall jlg-a. (J ealkJ (J-Sai 4_ili i i-a.lj jIjSj .lie 4_la.^ojl 4jjl jj i_jj£j3jI (J^bt-o jjJLiS Jl "ULjJa^Lj 

4_kj|jl 4 ijlajjfl jIjajI Jc. dijjjl j-pS ij 1 a "» Cibjjjll jjx i ilia a j^J-o JJc (Ji3±i gLaJI LoSli 

1 (Jl l_iuila. -I >A,",i.1 s & \\m"*\^ & U 1 1 u (jiojj ( AASHTO TP5 ) ^i-alj^ i_ma m^J^'J'" (J^ 3 ^' j^-? 1 d- 11 *^ (j' '.'?.' 

- : lt4)^ J^- l?>^ li'j 

S^^aLi. _>Ja.U CjIjjS A-o ( 4 nlMl j|j 1 00 ^^ (jJ-aSl ) . Jij* 20 cs-Sj 3 — 1 t>° ^•"Ji lS^ <-J*»J ji .1 

. jIj jj%o 50 J! <J-^y ^W^! <-J^-»j fjj>o jySj ji .2 

Jj Clljl^a.^1 (J nj j 3 « J ' ^JjLaul ^a._jj -I laJLuLj JAaJ ClIjJjJJ i_5Xo JJC i^jSUlij JjlaJj (J ^^ »« ijSj jl I -la j .3 

. JLS^ jJjS 1 Jl J^J (Pil ( G ) ^ j> Z2 J^- 
Jljoll Jc 4_oiJI ^jlj ij-clSJI ^jIj i a^25 j A^ 8 tlyj 3 ^ ^l^ j/"~ -j"? * 







\7 



^LL^I oa&ll jl^j. (22) j»Sj J^ 



ga^ £* 



_ ^.^-ttU 4_uj U,,U A£jg. 

l$J (_>ala. ojl ja \~y a aUaJ l^J (jj^J (ji I -JaJ LoS . LsLsJ (j^aaill 4JJC. <_W^ ^iujl ^ a Aijc. I iiia jl I -laj . 1 
(jc 4_iuul <j!)la. j/s ojl jaJI (jjj Jj jj ^ (jij i ( ^J_ji^ ^J J 10) (JJJ^ ajljaJI ^J j °f '" f^> u'j ' 

e.lalj Ajj-Lg <LajJ 

4j_j_Lg 4a.jJ 1 00 j! 5 t>° °j' J^ °j ' '*" »^a_JJ 4ijiJI Jj jj (ji ' r lao .2 
^ ^ jjlsll Jjdijjlj i (Jaj^jl Jjoijjlj i ojl jajl ' - 'J.'*" l 4ajsjAG ojl jail iaj ■ g 4SLLiJ ^JJJ (j' ' . '? -'J .3 

Jc fjjii jjSj jij i ( AASHTO TP 5 ) ^iij^ nm f««i .-i « Jj*js ^Ijjjj Tjjjxs <JV! >.imNii jjSj ji t-iaj 

etaij i 4j1j]I (ji jLiJlj 1 00 Jj 1 C>J , ( AjjIjJI (j (jLjjl j) (CJJjill giiLall j^« *bV <j%«lij^l oaSi! jt$a. %a ajj 

t jx (JaI£ (^Xg ^^jc. ^^JajAjl jjijilj ejlja_JI 4a.jJ rcuix (j-aa3 eljlj v /200 t5^ (0) ji*^a t>a jl-£a.VI ft*jwi (j-aa3 

4jjU^^| (j^ajU^aaJU 4 i^il-s 4JJljJ iliLojuijj JjlJa. tly_J-Si Jc Tjjli (JjSj (jlj i 4jjljaJI dla.j.M 

l_£jaJ V till jliia^l oiAj »JJjS 4a.j.}J ojljaJI tllLajJ l^ja j bia '«"« jjjjl (jIaLjI ,^3 (^jaJ tlllajiU (.JjaJ l_ljlaj lillLiA 

liljlui Jc JJjJ ^ ajAj —» till jail liljj (JjSj3 dlLJaiail (jjj ojJjS 4a.jJJ l$J3 (j^aiaJii V BjljaJI tllLajJ jV ^ < -'""" jj 

; tllljliia.^1 oiA j/sj v l '«■ gjil ,^3 tlilajVI 

( Bending Beam Rheometer ) ^iaiaii Sj-sJi jj^jjj .1 
( Direct Tension Test ) >^Mi ^i jW^i .2 
: 5_iilajV! liUaiaJi ^Jc ^jaj ^i liijLiivi : L_uIj 

(Superpave Shear Tester (SST o&i jW^i ^i 3 - 8 

aSajll oJaj ,Jk ^LluiJJj *lja.l ^JUjI j^ jjSjjj IjSjjj — t5 £jljjJjA iUii «-* Ajc_aa.j <ali-o sjjlj jc ojljc 4J V I oiA 

( _ 5 £jjjjJ : i^jI JJaiJIj i jL£ia.!>U ^J*'J.'" aSajll ASj£.j i jLua^l 4Jlj ' dLojla-ajl « "7- ' (j^alaJI ejaJlj i jliLa^l ^3 

; ( jk Ciljliia.1 Aij . 4j^JI oiA ^Jiuiljj (_5jajj 

Volumetric test <^?^l i^-Vl .1 



Uniaxial strain test jj^i ^j lU^^i JiSa.1 

Stress Ratio Repeatel Shear Test At Constant 
Simple shear test at constant height ^ £^J ^ v^li u^isi Jjs±.i 

CiJj plijjl AJc (CjIjSjjI (jixajll jtiia.1 

height Frequency Sweep test at constant 
heigh Repeated shear test at constant ^ t^J ^ jjSuli o^ili jbia.1 

( Superpave J ^ mjU^ j^ >j ) 

"^rt 1 Li 



.2 
.3 

.4 
.5 

.6 









r ■- j-.- i 




■■■: 


■W; 


5W19 


.' n It* ■. 


"--iJ 1 — - iHPMI 





Oiill jLHI 4J! (23) j»3j Jii 

Volumetric test t^^i jL^i 1-3-8 

;4jjUJI SjljaJI tliLajJ jji jLiia.^1 ajjj . J!>ISjI ^JJ*J_s 4«JlVn«'l Ci^^Mnil J j ''^ J '' jLiia.^1 IJA jcljj aJaluii 



)Jliu 1 LjLS( 


)K5 


830 


4 


690 


20 


550 


40 



ga^ £* 



Uniaxial Strain test jj^i -^j Ji*ifti jbiii 2-3-8 

(jjifiaJ *h jliia.^1 IJA ^j i (. "^-^ II jljja.^1 (JLo Ij-^I (_&£jI rj^-'J ^ **y" "i" ll Ci^Knn'l lJ''^" jliia.^1 IJA aAaluu 
CiLajJ Jc ioiu bj» - oil (jx CAjjiuia l!i!^j aAaluUj t 1 g iaja a ajljj 4iuul CJJ^J ^J^ 4iuul Jc Ajjja^ul ^j» ■ all 

.Liaji 4auiIjjI jLaaVI (_>1j9 a" 1-«S (jylaJl !>IS ^ 4jj_ja-ail Ci!/Kun'l <_>J-9Jj i ajljaJI 





)K5 


655 


4 


550 


20 


345 


40 



Constant Stress Repeated Shear Test at fcjtf Jai^a ^ jjc jjSi»Ji <>&i jtiiii 3 _ 3 _ 8 

Ratio 

(JDC J.iaJ dlj.laJ jjjlajVI iajiaJl 4-ojlLs (_jio ajj^jJ LrO?^' j' J- ^ (JJajll (ja Jal jLIa.^1 IJA flj^l *u 

jjiuj . ,^sii yjiajVi lukJi (jijsi ? jc 2- U^ ls^'j* i$jj»-« ■iic- i-i^j ^^i 1> £\^ <^j ' Tertiary Rutting 

<ULa. (jJLuil Jc l^JL na jjij t jjjluLall (JSJjjll jji »£aj ojlja. ^J J (IP ""J^- JLi^^' cs^ ** a v^*,,.a\I ijljaJI <La.jJ 

,p j^uLaU AjjaJ! t-jj^jiailj Ajtljid\ jj^><ajl 

height Simple Shear test at constant ^ £t£L>i ^ Juuuli o-=^» jV^ 1 4-3-8 

^ ^s^jJi i^jj t Jy£l\ ^j>jj ^£^1 jLisSJ <_U£3ij ( Intermediate ) Ja^jsJi Jakjll jLiaii ija ^iai^ 

.(J/sl£jlj Jaxjljlall (J «'■»■ '« II (j^ JS (jj 4 ilia a ojl ja. 



)JHujbjLS( 


)K5 


J^atj-s 


345 


4 


lUL-S 


105 


20 


35 


40 


35 


Teff( 
PD) 


q » i' n \ A 


105 


Toff ( 
FC) 



constant height Frequency sweep test at ^ £t£>ji &> ^JjSjII J^ii jtfii.1 5-3-8 

4JJxJI Jc JjSlo Jj^aJ j" ™ rtj J^^l TJw^J ftj 1 ^'""'! (JSJaJiJ (J^l£jlj Jajoljioll Jjl^'U jUikVI IJA aAalj -J 

- 4iba a Clljjjj AJC JUia.5U »JjJ ^-jLo (J'j^ *'j?-] A^J /^ 0.005 jljioJ JlsiiJl ^ i ofll ^ylc J j - aa 11 

J Teff sjlj*- ^?-J J J (j^l (ji-aajil ^La. ,J AJjlo ^?-J^ 40 ' 20 ' 4 iilii-a ojlja. CiLajJ AJc jliivVI *'j^) (4? Lo^ 

} £ La i ilS aJJj dl^^un'lj j. - ^.a»j (ijja-ajl (J^aJI jjJLSj jUla.^1 *l^a.J (_PLa.j . JauijSul yjaajll 4jLa. ^iToff 

constant heigh Repeated shear test at ^ £&j ^ jl£^i 0^1 jV^ 1 6-3-8 

( SUPER PAVE ) M^ 1 2UU " f i* ^ A ^J^l A%jiall tJjIka jjc jLua.^1 liftj 

Indirect Tensile test j£^\ j£ AiJi ji^i 4 - 8 

ClLajJ JJC iii jLsa.U AJJstll ULl^aJ Ajjij j| laAulU CllajVI taua S-ojlLcij (Creep) I— ia-jjl J^^ jV^^' '^* l_W% 
Ajjljjaxj^l i. \y\\ ^jjai jjc- Lai - a (J^a. ( j^j L3 A*iil ^iia.1 (Ja*jjj (Ajjia ^-a.J^20 > ) ^ i aaa Lallj 4Jaxjja-<ijl ojl^aJI 




gai^A &ft 




EZIZ3 



JaiUl Je ^jaJ Jill Cjluajaill -9 

|Jj La jjljJjilj i^JJJal J(Jj-hjI_j (jil^ajlj J'"^ 1 ' 4cl_jAj Ja^bjl Jc. (_£jaj (Jill ClL^ajaiil aAl (j/s 

jgjj ojll (j-oaill — ia!>LlSl jlaJlj (j^aaill .1 

(Jj/sjjjl (JLo i—JjjxjIj (JjiiVI (>o 4jjLa.j ^jjluui jtiaxjVlj ' ^uiSllj ' «1~."» (j/s AjlLkj 4 njj i a i_sl_jaJI (jl 

LaAJc. <L^=La. ia_jai/s I . uc (_ci J^-laJ V ' - Ua « LuijLala jjlll U_5^! ij'j ' ^-il*JJJjlj JJ*jllj (jiLuSllj (_>ujSjjIj 

aUalil jjljJJjl iaib J LS^'jiJ J*° ^"J <J C ' -0 .j'-' 1 *"" iaibllj lilinl JiLuJI ia!>lj ^Jaui Je e_jjja]l kl i Jj 



jLaJl 



tu^ 



.3 



.4 



jjjjjII o-^ai .2 
aJc 4ila. ^j . bljjll gj-°a (J^ - ^* aJJj 4j.iJ.la. <LjI j jLuiiuiU Ja^bji p Ijji 4il£ Jc (j^iajil I JA i_£jaj 
SJa!>Ljjl *lj_ia (JJJ "P I j3 " J*J ' — *' (jJ-SJ Ajjja-ajl 4jjl jll £-3 4i!>h]l p!>Liai (j^s Ql Jj1 7- "'" (jJxLia (Jjbkj 
( *4jl jl' U^= ) ^0.5 (j ^jii VI ' . 'f-'J ' 3JaibJl xLJa (Jjk Jc a 1 tlLj t aallajl "Ljja^cJI Ajjl jll Aij-iaj 

vjl^aJI 4 <J«i,,.l 

jxiill jljio jjajj 1 4la!/bJl i_ilja. (jx 4iLa. JS JJ 3 Jc 4jjj*-g * j k ' "" 2^-^J^ 4-k!)bJl i—ilja. <xlaluil (jJL53 

AiLaJI (J_jk (>o Z 0.3 1 (jc J*5jjl ji '. ,w "'" (3^c - ofll JJJJ V 1 - Ua J L-JjaJjIj 

. Ja^bll 4a. J I— ilja. (J_jk 

1 43jaj (_)Jj3 Sl-ll (J ot'i 1 lib 4a.jj| ^a (j* i_jljaJl JI_jLi (jiSij 1 JaibJl pljJI A^ Jc (j^iaiil IJA lSJ^ 
ia!>bjl p jil t»ii ^j«m«ll Cljlijjl ioiuj j^A^V I J_jiajl (_>o ^J_ji^ ^ >...'<< JiLajl J_jia ^3 (J^jSjll ji ojUjll J^J 

(JJjuj VI ' .'?jj ' Vtax-o ^a.jJj 2jujVI piLi^l i_H^J j^O.1 MJ^V (J^lJij ! ii!i«ljjliJl Ja5b - I 

. (^200 Jj^^ (i 3 ± i>j (J*1 00 Jlj^bO ^L 1 .5 ± ja J^Jb cjjlisJl 

t aLa "J ^jc- Ja^iUJI p!^_Jal (J^ 3 Ja^Jjlo (^ dljlijil jjb^JJ V ^''^"^^ Ja!Ajjl j j jl jjjJI Ja!ilj — ^ 

»_^ tiL_uJl (_Uat-a ^a.jJj Ajjj^jl 4 jaxal^j a1*0. 1 ^J^ (3^ab^ S^c. ^ Ja^iUJI (jijUi aJJ ; Ja^UJI i j U»n - _A 

jjljJjll JaXll (JSlI i-^lniiill (J CjjUjII Jjjj Vl '.'?;j ' 2_i=5Llll Jfrkj SjSljll (jiallJl liLaxii jUlUiil 

aLo 7 (j- 0, C>4J VI ' ; ta ^ jjlj^jlj (e^a^yi Ja^liil 4ja.j tiLtLui Lai & aLs 3 tj^ Cff^ -""V^J 

: JU-JI 

lillxlj^luulj '"■ all ia!>bJI jjj jj^aL^aiaVI *(JjjiJ AiljiJI si* JJaJ 

: jU^Ji 

. }5 ±1 1 'jlja. ^?-jJ fUacj (^ic jlS I LiaJ jjj - 

aLi"l lA^jJai (jJajaJI ^)*3 ^i dlLalc-J «-a UliIc-j dllil*il ^dij (jJaja. - 

: cAi*Ji 

2ca.j^j| lilioljjjJl ia!>b (j^ (4 1 ^i ^j ejl 1 o3 "V I <auu CjjI j Ijji . l^ - oai jl^all ^oSJI (_^o bj|_jjic. tllLia!>b (5) jW^' A " 
AiLk/s jjc. 4j aSil jii*j jjSiall (jc (_Jja.i »^o ^j A ■ o3 "V I jlj Ijjj . (_Jja.i dLL!>b (5) J^ (J-aaill jUu Z 4"3 0° 

. jjjJI p_jjll ^ X 1 7 LP J o^ 1 ^' P__>^' (j* ^ 5 LP (>a^^«V I Al jj Vt MaJ ^ij.^ill Ja!>bJl (j - 

" , j ^-v aU ^ aj jU 

(^S jjiSl ji (^ j jjll ^W^J ' W>i jj i^Ai (^Ja. J»5 ±110 »Jja. Aa.jJ Jc jja <^a CjLL!>bll 



ga^ £* 



^ Jill jflVinj iLol (jc l&_}la2 A) jj V CiLolcJ t5 Ae ojSj^o (jj^jj ' cs^y ^-° (J^J^ (j* ilUa^Jjl _>*ij — jr 

. <j^j 5 ±1 20 "^ > 2 ±1 00 sjja. ^?.jj 

, «2± 20 °j'j^ ^J J Jj *'- 1 "'-^ aj_j«ii-es 1 » 3 » « «-* JjfJJ ^-lucJI liljJJ — J 



x x ioo . „ , , , ' , . M , 

2 \J[ U a\I i ^,„\\\ i (jjtLj juUill (JAm ia.jj -L_l 
I 2ia!>bll (J-otSJ <Ja]| j^I.^aVI 4iuU j^« 
<<ijij| ojlja. ^J^ <ji AcLj 24 °^ j Jt^J ' GjL-j j£i L<s£ (jjjj' diljS ^jla. CiUa^bSl i Lia 3 ajj (JjjLJI (j-oaijl e^JJl A*J 
(Jjjj eLaJI plijjl (JjSjj i *Lajl ^Jaui 2-« Aj jljj-a CjLL!>IjjI (JjSj (Jl (^IjJj ' ^2°± 20 °j'j^ ^J J cs^ ^-"^ t** JA*1 sj 

(jjjj aJ (jiLoSJU ?r i n fl"lj fLall (JA ClLL!>UI £jajj . AcLji 1/2 + 24 *A»J _>aiJI J«i"'JJ 1 aLa 50 — 25 O" A-i=^-Jjl 

: CJbluiaJ 
/ x 1 00 "~^ ' 

JSlI j ^1 1 -" -V I Ajjj Vlj I 2^" / (»9> 0.4 lP 1 ^=^J i_£^ ^>J^ j gl - -* »V I Jjjj VI Jc ^jjLLjjjII CiUj-alj^Jl j o£ 
J^^' A1C. . 4 jal ■ bj ClUjC ikjj oJ^lj ^ia!>b i'«l."« I jlj l JaibSl iJ^J *i) JjSI jl (jljia!>b i "«!."« I jjj ( /.Q jjc 4_L!>blj 

^Ja^Ul] (J^l£j| (j«a^ijl Zlljb (Jilij AjSc (^jaJ "<a..iI ia!>b 

Jjjjjll 
^j q) , aj rt V I 4_i ul jj A-^Jjl t>o ( 2(*- UJ / a ^ ) (J-aiaAjl ^Ldil (jjjj '"^ uN ul ^6Cj l!)I Ljaul aijj (j-a^ijl fcjjlj jJjiiil (Ja*1j 

. OSlI 
. Jail_iii j_u£ Sja o 33 ^ V-W^ 1 ^ -M ] 2-9 

(Jjaj i AjiLubl 2Ja!>b (200) J^ d y^'H j^=^J j ^^ »*j ik2Jb (1 00) t> *^j* 4c>»^« JSl CjLL!>b (3) j~-* «Sj 

^j q| i ^ aV I ^j^^a f 4 ^- ^) ^*J ^jj»j£jIj Ja^ljjl (j-a^a ilaj v L_jjo*ilj (jjiJajl t JA 4Ja^Lijl jlk (^ J^UjI l_ ia^j jj Alj 4Ja!>Lijl (j-aa^ 

■ j .^^ at ! ^ fl ' Ja 

jjjj AiUji^ll (jjSjj 1 <Ua!>bll (Jjia 1/6 jlji»J ClLolcJjl £J^ Jlo-sJI frjaJI UJ^! LA^ tllLo^uil t5 Ac 'Ua^bSl ^^J^ " 

jjjiSII (J^a, (Ja_uilj Aiuul j. .i<V< t5 ja. jl^oluiU Jd^ajll i^JUj JciU 4_L!)UI Aa.j (JJ^JJ ' ^-ia^Lljl (Jjia 2/3 (jjlo^UjI 

3 

2^ / jjjjjj ) ,jjjil »ja 

) ^La ) (JjSJjjSjSl jAi AJLuLall X Ju£M (_Ua.X ) = 



ga^ £* 



laiUl <J JUiJVI JjJ^jJ 4ju,UJ| iajjM 3- 9 

: Ji*^i 

jlajLslI ^IjaAj (jJ-ijj (_jj^VI Ljljj i— i2>SI (j^ jLsjI (_£jIui/iIj 4j<jIjjI Ajjljll <LUa^i aJc _jA JUaJ^I 

j^rVinj 4 "guage" i>M o^J^ 3 ^=- '"',"" (24) ^j J£-^ f^aj^ j& LoS juii^i tjAja J-^ — i 

l_j_>laj| t5 lc jxSjjI (_>J-)aj lilUjll (j^ajill (JxutluUj 4 (C jS^cJI jxSjjI JjJaj] (J <vr*i i nj°i iouijll ^ (cill (j^ajSJI Lai 

^j^st-di! jl ?rla. ji! £ya Aj ji m ^ ojjljt-a 4_a^ai -L_J 

liA v (jJjSil (J-^jS ^jiC' ' " ','"' a (jl j3i.l J_j^se ^jlc 4i!>blj 4juI jll AjjI jll jSjjj (jja. ^ 4i!>Luj bljj 4!x$o Ifejlc. jSjjjj 4jjIj 
i ' UJJ s l^jc iLol ^L^o A^jSjI i_ijaJ J*ii I - Ua « J^j^saJlj jiA uloII t5 lc 'ijjjt-sll 4-a.jj *jJajjj A^jiil 4-i3j (j* ^J JjauI 

4-a._jlj Lulo^Lo (jljikVI ^yac (jjfLi LoAJc jL^a t5 Ac. l _jJLiajl <J-aj9 

■ , j ^-v aU ^aj la 
J^xic (Ja-ij ( jq-o) uLall Jc jSjjjj l^a.j t5 lc l^ - ^^» jl_>xijl \1^A\ x-Jajij i ojjla-sJI ^ja-jl I ■ a i J — i 

: J^l 

4-ia!>UI bljj (>o y_?j l^J^JJ jUul (_5jiui^ll (j^i l^ilja. Ja.i jS^o ji AAudl jS^o jbiJjl 4jb (_lJajll i-Jj«J -I^J 




JaiUil (J j«^lj JUiWI o>ai jlf> ( 24 ) ?Sj JLi 



: JU^i 

: jlfaJ! SjjUj 
tf ]e 'Liuul AiLi. jS^o jjj (j^ajSJIj Aiuul jS^o ^ (jAjill (J-aj^ ''','."'' >* (J^J^J Aisxluixijl ojJjt-oJI Aht^a (juij pl-iil aU 

(j^aljaiU (jljji.VI oiscV ?r«'in 4 Aj^jjI jj-J mall Jc jSjjjj (JixjiiU 1 g » 7- j j SJa!>bll J^J^ »jJ-«-»jl ^a._jl L-ia-ui JaJ 
. AjaUll CiUaibJl 2-° <_U*Jl JJ^J 4j4lx) LjLall ,jc. <UaibJl AijJ ,ji (jjj ilLulioll ialSjll ^ 4ja!>bll 4jji^i!>Uj 

( ■ "■>■" ji jaii ) ^jJLlJI ji 4±a._j^iJI ,j«aljaVI dl^ljS J^- 1 J — I 

aLoQ.75 (IP l-AlaJll ji J***'" JJJJ VI '.*?■; "S- 1 



ga^ £* 



• 4jJJxa!| tjlxunll JbtLJuAj (_vuLlill 
Ji£l (Jiljijj "Ualibil jiaS (JjJai °W-^ ^J^ J ^J^ 1 """ t^ 3 -^ ' - '.'^ 4jil*-0 »j^"« (JLssiiull (j^-GJ j^fl f " jSjJJ *J I Jj 

(julajj 1 -i-la^ll <L<sa j^lcl iuLoiLo V>^ja. Jc »jU,,ia\I *j_iajj tjja-o ^U,,i\l j J£ |j|j t 45jSj (jJ-JS *ljl 41ujI jj jxaiil (3x1c 

~j JaxJjldj! .ikjjj ja.^1 jlaill *-Q 4jLa*Jl jj^jj v (jjueljill JaxJ jLa .ikjjj (jjjjlajl ^l£ (JA ~ laj all ^JC e^jlxuwlll plijjl 
^^A (JJ^JJ t 4Ja^bii ^>Jai d>^ U£J jxSJ jl ' / w *« (3^C- ^>?^VI dll^ljall JaxjjiLa t jJJ 4_luull L-L aaJj (JjuajluII Jaj-ujid ' -L aaJ 

.XQ.4 (j c ^JJ V ' .'7-..' ' - Ua »u.iill jj f, Ijlui^l »Jc. jl^Lo 



<^jJl cSj#?Jlj l^Lh^J <>iA«S?l (JjJall ^jlc ^jaJ y2ll CiUajaiJl -10 

: JL?-»1I 

,Jk t_ij]all ,j Ua^J jjjjl (j^aljiJI aAl (j^j lajj - qI « (j-sajll I - ua jj/s 4jLjjijl ClUxS-o jjjS Ja. Jj l_Sjlall 4jjjj — I 
(jj Aajllj l—SjaJI <LstiIullj Ifr-Jaxj 2"° U>iesl*Jj ^JaLUjfl eljiullj <— iljaJI "Lstalullj fLall (J A ■ oJ "I Jj "ULiaVL ia»j all Ojij 

jji "LjjjaJI jSaJlj jA Jill (j^i jlkllj aUll (jjaJI jijjj 1 * UaMij (jjlll (J (_jijLajllj i_ijjxllj (jjLill ^ ojlkj i_ijlill JjuI 

. ^J Jill M jLll 

4_luiJ (jl La£ & 4JLujjaJI CjLi*£-g (j-jC JaijJaj! (j-a^3 *'^>^j AJL^jJa e>^ lt* S- 1 ^ 3 ^ l5"^ ' U^"- 1 * ^J^\ i3j^ (j) "'"r 1 

J^*-a^ ?y3Lull ^^iaauj CJiUjla (5) U^"^ lS ^jfcjj ' ^* V J?~ t5^ a "" rt ^ 4JLi^la]| ^^^lij ^Jk t-J^Iai! (-3 ^Lai! j^ ^alol 

(j4I*uiV1 t-j^iail — i 

jlxjl (_>J-ijJ Ijjjiio (jjSja t_ljJall liWjl Lai tiij U^clijjlj ^Jjiall J_jia (jj^jj *""■ ~" jl tc.ji^ Loj " " ■ a V I l-Jjiall (jjSj 

«io 70 '•*'"' "'I (jj^! LiAJc »1 «" i J « aLi6 i ij c ' jLu^l (jS Cijliill Jjjj VI ' . '7- jj ' Jja-sll Ja.jJj S-ulj?. oJc (jx 4j_jiall 

; dliljill ^jj^uj Cijlijllj "'^.jVfl i_ijiall jIxjI JIjII JjJaJI jtiJJj i j»1^3 i cP ^ djLijJl Jjjj j\ i . 't-* 



(ilftljaSl A^uiJ 


r^umll ujliUll 


£j^l 


^L jUuVI 


X51 


^±6 


U5UJI jj 


400 x 200 x 
^200 


X43 


^±6 


U5UJI jj 


400 x 200 x 
?M50 


X37 


f^±6 


1j!>UJ| jj 


400 x 200 x 
pi-100 


/ 31 


fJ-±3 


ipuJi jj 


400 x 200 x 70 


>- 


rUt3 




400 x 200 x 70 





Aj Cjlfrljill uuuj ^jIauiSTI ujlaJI JUuI ( 16 ) j»3j JjJa, 

^IjjIIj (|JJaJ| t^iajll ljjUI - lj 

js t> JjuVI ^iSij i ^ go ji 1 90 H U^ 4 " o& ^ A°1 90 j' 90 j$* U^UjjI lJ ^ 290 '^^ Jji= j>Sj 

^a j»L 1 .5 J] 1 ± j o^j^' s^ ^ 2 J! 1 .5 ±j JjJall ^a j»Lo3± lP ^Jj^ill JjJj Vl ( rr t H_s ' Ji-s"ll '■^■jij >— iL^?Jl 

. ^liijVI 
; fLoll QdUdiul (j-aaj 

"i aJ t U jj^J jJjLdiHj ^LLLflSj ^Ldll (j-G ^ jaj aj ( a 3 i 20 *j' J^ 1 ^-?-J^ CJ^ ^-^ 24 *^- 6 l pLill ^B 4jjlall ^oij 

i °l 7~ 11 (jjjll J^ajj (jjjll CliLu ^jja. a5+1 1 °j'j^ ^J J lt^ ' *-'°T' "' <JJ^ <j^ ^^ ^"J 



Xx 100 



4 1 ' , '1 1 



iUJl jjjll - AcLu. 24 j-^il ^? Ljjjjj =L> a1 -^ : "^ 1 

i—aLaJl (jjjll 



^ui&ll <Lajl^a j^- a 



AS 



& £££££ $*±!t $££ SBi IS 



With my best wish:- 
Eng-Ghassan Almontser 

Email- 
q almontser@yahoo.com 

OR- 
g almontser@hotmail.com 



I iaJjtU aj^i^t ± : LiMbj-Vj H I jjjml JUj 



smijiij aiiij. § 



jJLJI I &JI^JUIs ojxbuDI I cJ^II oUlprMb I ^LoJIs olbl>uujDI 



